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Declaration Under 37 C.F.R. S 1.131 of Yan Chang. Ph.D. and D avid Piatt Ph.D. 



We, Yan Chang, Ph.D. of Ashland, MA and David Piatt, Ph.D. of Newton, MA, hereby 
declare as follows: 

1 . We are the co-inventors of the above-mentioned patent which teaches and claims 
methods of enhancing the efficacy of cancer therapies. 

2. We completed the invention as described and claimed in the above-identified application 
prior to March 27, 2001. 

3. In support of this, we include herewith as Exhibit A a protocol design for a study, carried 
out at our direction, designed to test the efficacy of interferon-o2b (IFN-0!2b), GBC590B, and 
combinations thereof in a pancreatic carcinoma xenograft mouse model. IFN-a2b is an oncolytic 
cytokine, and GBC590B is a modified pectin that comprises a polymeric backbone having side 
chains terminated by galactose or arabinose units. 

4. Exhibit B shows the results of this study. As can be seen, at the end of one week, the 
tumor size in all groups averaged 1 1 3-1 14 mg. However, as the experiment progressed, the 
average tumor size in groups receiving both GBC590B and interferon consistently lagged behind 
that of those receiving IFN or GBC-590 alone. By Day 18, the last date when all animals in these 
groups still survived, the mice receiving only IFN (Group 3) had tumors averaging 958.7 mg, 
while those receiving IFN with GBC-590 had tumors averaging 916.6 mg, 832.5 mg, and 906.9 
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Commissioner for Patents 05/29/8807 EFLORES 00800029 181945 10657383 

P.O. Box 1450 01 FC: 1464 133.88 Dfl 

Alexandria, VA 22313-1450 

Dear Sir: 

Assignee respectfully submits this Petition Under 37 CFR § 1.48(a) in order to add David 
Piatt as an inventor. 

In support of this Petition, the following documents are being filed herewith: 

1 . a Petition Under 37 CFR § 1 . 1 83 to Waive 37 CFR § 1 .48(a), in lieu of a 
statement from the inventor, David Piatt, that the error occurred without deceptive intention on 

his part; 

2. a Supplemental Declaration signed by Assignee's representative, along with a 
Petition Under 37 CFR § 1.47(b) regarding David Piatt and a Petition Under 37 CFR § 1.183 
regarding Yan Chang; and 

3 . a Written Consent of Assignee. 

The Commissioner is hereby authorized to charge the fee of $130.00 pursuant to 37 CFR 
§ 1 .17(i) to our Deposit Account 18-1945. The Commissioner is hereby authorized to charge 
any deficiency in the fees filed, asserted to be filed or which should have been filed herewith (or 
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mg, indicating that tumor growth was slower in these groups. At subsequent measurement times, 
after the death of some of the mice, the disparity increases dramatically, indicating that the 
combined therapy was particularly effective in slowing tumor growth in some of the mice. As 
then summarized in Exhibit C, administration of either therapy alone was insufficient to achieve 
a significant improvement in the lifespan (MDS, mean day of survival) of the test mice (i.e., the 
difference was within the margins of error), and no mice survived to the end of the experiment. 
In contrast, a combination of the therapies resulted in survival of some of the test mice, and in 
fact the combination allowed a lower dose of IFN-o2b to be used efficaciously. Indeed, two 
mice survived at lower doses of IFN-a2b (Groups 5 and 6) than at the dose that was, by itself, 
unable to achieve any significant benefit (Groups 3 and 4). Although the MDS does not show 
improvement, this number is calculated excluding the mice that survived (20% of the total test 
mice for groups 5 and 6). Accordingly, the results demonstrate that GBC590B enhances the 
efficacy of EFN-o2b, and in particular, enhances its ability to inhibit tumor growth. 

5. By the time of the study described above, it was generally known in the art that modified 
pectin binds galectins, such as galectin-3, through its galactose residues and that other galectin- 
binding carbohydrates would be expected to have similar biological activities. For example, an 
article by Piatt (an undersigned co-inventor of the instant application) and Raz ("Modulation of 
the Lung Colonization of B16-F1 Melanoma Cells by Citrus Pectin," Journal of the National 
Cancer Institute, 84: 438-442 (1992), Exhibit D) discusses a prior study showing that 
galactoside-binding lectins have been shown to mediate cell-cell adhesion and cell-extracellular 
matrix adhesion through carbohydrates containing terminal galactosyl residues. The article 
reports another prior study that liver metastasis of murine L-l sarcoma cells was inhibited by D- 
galactose and arabinogalactan. Based upon this prior work, the article evaluates molecules rich 
in galactoside residues for modulating tumor cell colonization in vivo. In addition, U.S. Patent 
No. 5,834,442 (Exhibit E), filed July 7, 1994 and issued November 10, 1998, states that it had 
been previously demonstrated that modified citrus pectin could interfere with cell-cell 
interactions mediated by cell surface carbohydrate-binding galectin-3 molecules. This patent 
then teaches that complex carbohydrates rich in galactoside residues, such as pectin, act as potent 
inhibitors of prostate carcinoma metastasis. Furthermore, U.S. Patent No. 5,681,923 (Exhibit F), 
filed October 6, 1995 and issued October 28, 1997, for which undersigned co-inventor Piatt is 
the sole inventor, discloses the sequence of galactose-specific binding polypeptides and the 
description of Figure 1 teaches that galactose bound to such polypeptides can be a simple sugar 
or a portion of a polysaccharide. Based on our knowledge of these facts and the results described 
in paragraphs 3 and 4, we expected that galectin-binding carbohydrates generally, particularly 
those containing terminal galactose moieties, would be useful in the invention. 

6. The results described in paragraph 4 were obtained in the United States through 
experiments performed by us in collaboration with researchers working under our direction, and 
were obtained in a report dated prior to March 27, 2001 . The dates redacted from Exhibit B are 
all prior to March 27, 2001. 

7. We hereby declare that all statements made herein of our own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that these 
statements are made with knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title XVIII of the United 
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States Code and that willful false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 
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Yan Chang 
Signature: 

David Piatt 
Signature: 
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Table 3, To^- -ffccis of MST-16 therapy 



Toxicirv grade 



Toxic effect No. Of patients {% ) I 



Leukopenia 


Id (70) 
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Anemia 


14(52) 
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Thromboc ytopeni a 


12(44) 


2 
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Elevation of aspartate aminotransferase/ 
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Elevation of total bilirubin level 


1(4) 
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10(37) 


7 


3 






Anorexia 
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Diarrhea 
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1(4) 









Furthermore, studies of combination 
chemotherapy with other antitumor drugs 
are warranted, since, in Japan, MST-16 
has been shown to have antitumor ac- 
tivity in combination with other drugs in 
vitro and in vivo. These studies have 
demonstrated supra-additive effects on in 
vitro growth of MOLT-3 cells when the 
drug was used in combination with doxo- 
rubicin, amsacrine, and bleomycin, as 
well as additive effects with cyclophos- 
phamide, cisplatin, mitomycin-C t and cy- 
tarabine [19\ MST-16 has also had su- 
pra-additive effects on L1210 leukemia in 
mice in combination with doxorubicin, 
mitomycin-C cisplatin, cyclophospha- 
mide, and cytarabine {20), In addition, ii 
is being used against breast cancer, 
gastric cancer, and adult T-cell leukemia/ 
lymphoma in phase n trials in Japan. . 
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Colonization ofB16-Fl 
Melanoma Cells by Citrus 
Pectin 

David Plan, Avraham Raz* 



Context: Studies have shown that the 
galactoside-containing simple sugars 
and anti-galactoside-binding lectin 
antibodies may affect experimental 
tumor cell metastasis. However, the 
limited number of reagents used thus 
far necessitate further observations. 
Purpose: Natural citrus pectin (CP) 
and pH-modified CP (MCP), rich in 
galactose residues, were used to study 
the involvement of carbohydrates con- 
taining galactoside residues in cellular 
interaction in vitro and in lung 
colonization in vivo of B16-F1 mela- 
noma cells. Methods: B16-F1 mela- 
noma cells were incubated with various 
concentrations of CP and MCP. Their 
ability to form homotypic aggregation 
in vitro and tumor lung colonization in 
vivo In 8-week-oid female C57BL/6 
mice was then analyzed* Results: The 
CP binds to the surface of B16-F1 
melanoma cells; this binding can be in- 
hibited by lactose at a concentration of 
0.15 M. Intravenous injection of the 
murine B16-F1 melanoma cells with 
the natural CP resulted in a significant 
increase (up to threefold) in the ap- 
pearance of tumor colonics in the lung 
and in increased homotypic aggrega- 
tion properties of the cells, while injec- 
tion of MCP significantly decreased 
B16-F1 experimental metastasis (>90%). 
Conclusions: Tumor galactoside-bind- 
ing proteins mediate cellular recogni- 
tion by Unking oligosaccharides with 
terminal D-galactoside residues on ad- 
jacent cells- Successful interference 
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with such a process with M^ir* may 
lead to a reduced ability to form tumor 
cell emboli and metastasis. Implica- 
tions: These findings imply that the 
galactosc-containing carbohydrate side 
chains of CP might mimic or compete 
with the natural iigand(s) of the tumor 
galactoside-binding protein (gaMectin) 
and thus affect cellular interactions 
relevant for metastasis* [J Natl Cancer 
Inst84;43*-442, 1992] 



Previously, galactoside-binding lectins 
were shown to mediate cell-cell adhesion 
and cell-extracellular matrix adhesion 
through carbohydrates containing termi- 
nal or penulated galactosyl residues. The 
role of galactose residues and their com- 
plementary receptors in this process was 
previously demonstrated, leading to the 
exploration of their possible use for [he 
understanding of and intervention in 
tumor metastasis (7,2). Experimental 
liver metastasis of the murine L-t sar- 
coma cells was inhibited by D -galactose 
and arabinogalactan (3), while methyl-a- 
r>lactosidc and lacto-W-tetrose caused 
significant reduction in the metastatic 
deposition of B16 melanoma celts com- 
pared with the control (4). Treatment of 
B16 melanoma and UV-2237 fibrosar- 
coma cells in vitro with monoclonal anti- 
body directed against tumor galactoside- 
binding protein (gaMectin) before their 
injection into the tail veins of syngeneic 
mice resulted in a marked decrease in the 
development of tumor colonies in the 
lung (5), Furthermore, a correlation was 
established between the level of a human 
gal-lecrin and the serum level of carcino- 
embryonic antigen and the stage of 
progression of colorectal carcinoma in 
human patients. This correlation Suggests 
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a role for gal-lectin in human colon cair* 
cer(6> 

In this investigation, we have used 
natural citrus pectin (CP) and pH- 
modificd CP (MCP), molecules which are 
rich in galactoside residues, to further 
evaluate the possible use of carbohydrate- 
containing galactosyl residues for aug- 
menting rumor cell colonization in vivo. 

Materials and Methods 
CP and Its Modification 

CP (70-100 kd; 0.5%: Sigma Chemical 
Co.. St. Louis, Mo.; 10% methoxyi 
groups) was soiubilized and sterilized 
under LTV radiation for 48 hours. The 
total carbohydrate level was determined 
by the phenol sulfuric acid method (7). 
The pH of CP was modified by increasing 
the pH to 10.0 with NaOH (3 N) for 30 
minutes and then by decreasing it to 3.0 
with HQ (3 N) according to the method 
of Albersheim et al. (5). Samples were 
taken after 1 0 hours and 24 hours, and the 
pH of the samples was equilibrated to 6.3. 
The solutions were washed with ethanol 
(70%) and dried with acetone (100%), 
resulting io MCP fragments of approxi- 
mately. 10 kd. A sample of dried MCP 
was rehydrated with Ca 2 "- and Mg 2+ -free 
phosphate-buffered saline (pH 7.2) 
(CMF-PBS) to a final stock solution of 
0.5% (wt/vol). The molecular weights of 
CP and MCP were determined by vis- 
cosity measurements (9) at 25 'C in an 
Ubbelohde No. 1 viscometer (Ubbelohde, 
The Netherlands) with sodiuro-hexa- 
metalphosphate at 20 mM (pH 4.5), 0.2% 
EDTA, and (0.9%) NaCL 

Natural sugars in CP were estimated 
from the difference between the m-hy- 
droxyphenol method (10) and the total 
carbohydrates with phenol sulfuric acid 
(7). The composition of the natural sugars 
was obtained by hydrolysis in trifluor- 
acetic acid (2 N). The respective alditol 
acetates were analyzed by gas-liquid 
chromatography as described (5,27, 72). 
CP was radiolabeled by oxidation with 
NaI0 A , followed by reduction with Nal^H* 
(13). 

Cells and Culture Conditions 

B16-F1 melanoma .cells (13) were 
grown in Dulbccco's modified Eagle medi- 
um (GIBCO Laboratories, Inc., Grand Is- 
land, N.Y.) containing 10% heat-inactivatEd 



fetal bovine serum, nonessential amino 
acids, and antibiotics. Cell cultures were 
incubated in a humidifier atmosphere of 
7% C0 2 and 93% air. To ensure repro- 
ducibility, all experiments were per- 
formed with cultures grown for no longer 
than 6 weeks after recovery from frozen 
stocks. 

Lung Colonization Assay 

B 16-F1 cells grown to 70% confluence 
were detached with 2 mM EDTA in 
CMF-PBS. The cells were then washed 
and resuspended in CMF-PBS with or 
without CP and MCP, and aliquots of the 
suspension containing 1 x 10 5 cells in 0.2 
mL were injected intravenously into the 
tail veins of 8-week-old female C57BL/6 
mice. After 17 days, the mice were autop- 
sied. The number of tumor colonics in the 
lung was determined under a dissecting 
microscope (14). 

Assay for CP-Induced Homotypic 
Aggregation 

Cells were detached with 2 mM EDTA 
in CMF-PBS and suspended at 1 x 10 s 
cell/mL in CMF-PBS as described (7) 
with and without 0.05% CP or 0.05% 
MCP. Aliquots containing 0.5 mL of cell 
suspension were placed in siliconized 
glass tubes and agitated at 50 rpm for 30 
minutes at 37 *C. The aggregation was 
then terminated by fixing the cells with 
1% formaldehyde in CMF-PBS. Samples 
were used for counting the number of 
single cells, and aggregation was calcu- 
lated according to the following equation: 

(i-M/fVc)xlG0, 

where Nt and Nc represent the number of 
single cells in the presence of the tested 
compounds and the number of single cells 
in the control buffer (CMF-PBS), respec- 
tively. 

Results and Discussion 

The lodgment, attachment, and growth 
of blood-borne neoplastic cells depend 
largely on cell embolization. The arrest of 
intravenously inoculated aggregates of 
tumor cells leading to intense metastatic 
growth is much higher than that of single 
cells. Furthermore, several studies using 
the same B16-F1 melanoma cell system 
have demonstrated a correlation between 
the tendency of the cells to undergo inter- 
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cellular interactions in culture and iheir 
rnetastaiic potential. Previously, we (1) 
suggested a molecular basis for such pro- 
cesses and dernonsrrated thai several tu- 
mor cells, including the B16-FI mela- 
noma cells, contain galactoside-binding 
lectin which mediates cell homorypic ag- 
gregation in the presence of the asiaio- 
glycoproteins. Carbohydrates- containing 
galactoside residues and antibodies 
directed against the gal-lecdn were shown 
to reduce die tendency of tumor cells to 
develop metastases (M), The effect of 
CP on such processes was tested in the 
search for additional reagents for evalua- 
tion of the possible relationship between 
the gal-lecrin and the endogenous ligand. 

CP is a branched complex polysaccha- 
ride polymer responsible for the texture 
of fruits and vegetables. The CPs consist 0 
of partially esteritled galacxuronic acid 
residues with side chains composed of 
arabinose, galactose, glucose, mannose. 
and xylose. The sugar composition of CP 
would indicate that the anhydrogalac- 
turonic acid comprises about 50% of the 
total residues, while galactose and arabi- 
nose constitute the two other major car- 
bohydrates of CP. comprising 20% and 
15%, respectively (Fig. 1). The modifica- 
tion of CP to MCP by pH involves 
degradation of the main galacturonic acid 
chain by p-cliroinatlon (high pH) fol- 
lowed by partial degradation of the 
natural carbohydrates (low pH), resulting 
in nonbranched carbohydrate chains of 
basically the same sugar composition of 
the unmodified CP (5,75). 

The B16-F1 melanoma cells exhibited 
a low level of spontaneous homotypic ag- 
gregation, clearing a 1-hour agitation in 
CMF-PBS (Fig. 2, A). The aggregation of 
the cells, however, was markedly in- 
creased in the presence of 0.05% CP (Fig. 
2, A). In contrast, an equal concentration 
of the nonbranched MCP failed to stimu- 
late cell aggregation (Fig- 2, A). Il is con- 
ceivable that the cell-surface gal-lectins 
recognize and bind galactosyl residues on 
different side chains of the same CP 
molecules, which serves as a cross-link- 
ing bridge between cells and subse- 
quently leads to the formation of cell ag- 
gregates, while the nonbranched MCP 
fails to cross-link. The pectin used here is 
a structural cell wall polysaccharide pres- 
ent in all higher plants. It is primarily a 
polymer of D-galacturonic acid. The 
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Fig l Sugar composition Of CP (mol %)— »0% 
mShoxyl group. The amount of galacturomC acid 
(AGA) was determined according 10 the method 
reported in {10), and tool carbohydrate washer- 
talncd by phenol sulfuric acid reaction according to 
the technique reported in (7). Total natural *ugari 
were estimated from the difference hctween the wo 
reactions based on gaiacturtmic acid and glucose 
(Glu) standards. The composition and die amount of 
individual natural sugars were Obtained by hydroly- 
sis In irifluoracetic acid (2 N). The reapecdve alditol 
acetates were analyzed by gas chromatography ac- 
cording to the method reported in tfD. Rha = fhanv 
nose; Arab « arabinose: xyl » xylose: Man - 
mannosc; Gal = galactose. 

struciural unit of all pectin molecules is a 
linear chain of (l-4)-tinked a-D-galacto- 
pyranosyluronic acid {8J3-16). further 
clarification of the nature of the interac- 
tion between the ceUs and CP came from 
studies thai demonstrated a complete in- 
hibition of [ 3 H]CP binding to cell sur- 
faces in the presence of lactose (4-O-P-D- 
galactopyranosyl-D-glucose) (Fig. 2, B). 
Previously, ii was shown that simple 
sugars, glycopeptides, and anri-lectin an- 
tibodies can inhibit the cell-cell aggrega- 
tion (5./7JS). 

We next tested the ability of the CP to 
affect the in vivo formation of B16-F1 
tumor colonies in the lung. Cells were 
detached with 2 mM EDTA* suspended in 
CMF-PBS, and incubated on ice for 30 
minutes with CMF-PBS, CP, and MCP. 
Aliquots of the suspension containing l<r 
cells in 0.2 mL PBS were injected in- 
travcnously into the tall veins of syn- 
geneic mice. After 17 days, the mice were 
autopsled, and the number of tumor 
colonies in the lung were counted (Table 
1). A threefold increase in the number of 
tumor colonies in the lung was observed 
compared with the control experiment 
(CMF-PBS alone) when the B16-F1 cells 
were injected with CP (Table 1) and the 
effect of CP was dose dependent. To 
evaluate these findings further, the B16- 
Fl cells were exposed to and injected 
with MCP. Incubation of B16-F1 cells 
with 0.05% MCP resulted in a marked 




Fig, 2. Binding of CPtoB16-Fl melanoma cell rut- 
tuce. A) CP-induced hemotypic aggregation, Con- 
trol CMF-PBS. CP — in the presence of unmodified 
CP (0.05%). MCP— in [he presence of modified CP 
(0 05%). The cells were agitated for 60 minutes ai 
37 'C and the degree of cell aggregation was deter- 
mined as described in the -Materials and Methods' 
section. B) Binding of CP tt>Bl6-Fi cells; 10 3 cells 
were incubated In the presence (•) or absence O 
of lactose (0.15 M) wiih different concentrarion of 
r 5 H1CP (specific activity, 6.8 x 10° cprn/mg) for 30 
minutes at 4 *C. The ceils were washed three times 
in cold phosphate-buffered saline to remove un- 
bound t^HlCP. The cells were then solubllzed with 
0 1 N NaOH (30 minutes. 37 *C), and die radioac- 
tivity was determined in a ^counter. Each point 
represents the mean of triplicate experiments. 



Table 1, Effect of CP and MCP on experimental 
lung metastasis of B 1 6-F I melanoma cells 



Treatment No. of mice 



Mean No. of 
lung tumor colonies 
per mouse (range) 



CMF-PBS . 
CP.SxUT* 

cp, 5x10-7 

CP, 5 x 10~~* 

cp.5xi<r'* 

CMF-PBS , 

MCP.Sxior;* 

MCP, 3 x UP' 



Experiment 1 
12 
12 
10 
10 
9 

ExptrUntnll 
43 
40 
42 



43 16-126) 
74 (19-102) 
80(18-120) 
U2(52-H2Yt 
139 (6S-172)v 

33UCH7) 
0(0)t 



♦Conccntralion in mol % (wl/vol). 
tP <.01 from the control (CMF-PBS) (two-tailed. 
Mann-Whitney U test). 
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decrease in ihe ability of these c^.xS to 
form tumor lung colonization after their 
intravenoiis inoculation (Table I). Fig. 3 
shows that treatment with MCP led not 
only to a reduction in the absolute num- 
ber of experimental metastases but also to 
an apparent reduction in the volume of 
the developed metastasis. The reason for 
the change in metastasis volumes ob- 
served following treatment with CP and 
MCP is not clear. It might result from 
faster or slower retention in the circula- 
tion, which may affect the onset of the 
growth of colonies. The inhibitory effect 
of MCP was not due to cell toxicity be- 
cause no effect was observed in their in 
vitro growth properties when the cells 
were cultured with MCP or CP. Further- 
more, injection of 10 s B16-F1 cells at a 
subcutaneous site in the presence or ab- 
sence of MCP (0.5%) resulted in the 
same growth pattern of tumor formation, 
showing a cytotoxic effect of MCP in 
vivo (not shown). 

Several studies using the same B16-F1 
melanoma cell system have demonstrated 
a correlation between the tendency of 



cells to undergo intercellular interactions ; 
in culture and their metastatic potential 
[for review see (i)J. In vivo, intercellular 
adhesion by means of cell-surface lectin 
of one cell and carbohydrate-containing 
complementary molecules on an adjacent 
cell or by serum glycoproteins could 
serve as a bridge between adjacent cells 
and may contribute to tumor cell emboli- 
zation resulting/ with increased organ 
colonization by the circulating tumor emboli. 

The mammalian gal-lectin mediates the 
recognition process by Unking to oligo- 
saccharides with terminal-linked D-galac- 
tose residues (19). Investigators also 
found that somatic mutation, which 
blocks addition of gal and sialic acid to 
cellular glycoconjugates, as well as chem- 
ical inhibitors of Winked processing, 
resulted in an impaired tumor cell ad- 
hesion to endothelial cells in vitro (20). 
Other investigators showed that the de- 
gree of GlcNAc ai-6Man al-6Man al- 
branching and the completion of these 
structures with SAP2-3Gal pi-4 appear to 
be closely associated with metastatic 
ability (20-23) and that endothelial cells 




tumor colonies per lung weir measured under a dissecting microscope. 
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nay have a lectin with similar specificity 
where the pM Gal .is part of a larger 
ligand structure (23J4). Those results in- 
dicate that pi-4 gal-lectin on microvas- 
cular endothelial cells can contribute to 
retention and secondary tumor formation 
of blood-borne tumor cells. In addition, 
galactosylation of D36W25 cells (24) in- 
creased the number of visible liver metas- 
tases after tumor cell injection by 30-fold. 
The unmodified CP may involve a recog- 
nition structure mechanism similar to the 
D36W25 cell-surface sugar. 

The results presented here and in pre- 
vious studies (3 J) are basically similar to 
experimental pyelonephritis, whereby in- 
fection with Escherichia call can be in- 
hibited by oligomannosldes and mannan 
which bind to the mannose-specific lec- 
tins of £. colu and binding of the bacteria 
to the uroepithelium is prevented (25). 

We do not know whether CP and MCP 
compete with or resemble the yet uniden- 
tified natural ligaitd(s) of the mammalian 
gal-lectin; however, this study and those 
described earlier (3-5) may provide a 
new, simple modality for intervention 
with the successful colonization of cir- 
culating malignant cells. 
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" 0 aicr factors also are responsible for 
the observed trends. [J Natl Cancer 
lnst84:44Z-445, 19W] 



Background: The incidence of brain 
cancer has increased dramatically over 
the last decades in most developed 
countries. Whether these trends can be 
attributed .to improved diagnosis is not 
clear. Purpose: To determine the effect 
of new imaging technology on in- 
creased rates of brain cancer, we as- 
sessed the level of detection for neuro* 
logical disorders when computed to- 
mography (CD and magnetic reso- 
nance imaging (MRI) results were not 
available. Methods: A neurologist per- 
formed a blind review of hospital 
charts from 356 randomly selected 
patients, hospitalized between 19S5 and 
1989 for neurological disorders, includ- 
ing brain cancer. All prediagnosis in- 
formation except CT and MRI results 
was used as a basis for diagnostic re- 
evaluation. Also, a random sample of 
151 brain cancer patients diagnosed 
between 1960 and 1965 was selected for 
a description of diagnostic methods 
used during that period. Results: A 
comparison between the original diag- 
noses and the re-evaluations for 
patients in the 1985-1989 sample indi- 
cated that there was, among the dis- 
eases selected, a 24% misclassification 
when CT scans and MRI were not 
available. In particular, 20% of brain 
tumors were undetected (95% con- 
fidence interval = 15%-25%), and 10% 
of non-tumor disorders were inac- 
curately labeled as brain tumors in the 
absence of these tests. The repeatability 
of the re-evaluations was 86%. Con- 
clusions: Among elderly North Ameri- 
cans, at least twofold increases in brain 
cancer incidence were observed over 
the last two decades. Since our findings 
show that CT scans and MRI are 
responsible for the detection of about 
20% of brain tumors, we conclude that 



Brain cancer is often disabling and 
fatal. Rates of mortality from brain cancer 
have increased substantially, especially 
among the elderly (7-4), over the last 
decades in most developed countries. 
Whether such trends reflect a rise in brain 
cancer risk is controversial. Some inves- 
tigators have attributed these increasing 
trends to improved diagnostic methods 
(5-7). Others argue that because of the 
magnitude of the increase and because 
brain cancer rates started to increase 
before the introduction of new imaging 
technology, the trends could not be due 
entirely to improved diagnostic methods 

Computed tomography (CT), intro- 
duced in the 1970s, may partly be respon- 
sible for increased tumor detection- Mag- 
netic resonance imaging (MRI). which 
provides additional anatomic resolution, 
was introduced in the 1980s. MRI also 
can Increase the rate of detection of 
tumors, in particular, those in regions of 
the brain such as the temporal lobe, the 
brain stem, and posterior fossa that are 
less easily visualized by other methods. 

Numerous studies have assessed the 
diagnostic value of CT scans and MRI for 
Intracranial disorders (oV/S), mainly by 
comparing their accuracy with other 
methods of diagnosis. For example, it 
was found that CT scans had slighdy 
higher sensidviry and specificity com- 
pared with radionuclide brain scans (£) 
and cerebral angiography (9) for the 
detection of brain tumors and cerebrovas- 
cular disease, in particular. The difference 
in these indices of accuracy between the 
two tests was only about 3%, however. 
Other studies indicated that die use of CT 
scans decreased the perceived need for 
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Date of Deposit: August 15, 2006 

Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 

1. (Previously presented) A method for enhancing the efficacy of a therapeutic treatment 
for cancer in a patient, said therapeutic treatment being selected from the group consisting of: 
chemotherapy, radiation therapy, surgery, and combinations thereof, said method comprising the 
steps of: 

administering to said patient a therapeutically effective amount of a carbohydrate which 
binds to a galectin; and 

administering said therapeutic treatment to said patient. 

2. (Original) The method of claim 1, wherein said galectin is present on the cell surface 
of a tissue of said patient. 

3. (Previously presented) The method of claim 1, wherein said carbohydrate binds to 
galectin- 1 or galectin-3. 

4. (Previously presented) The method of claim 1, wherein said carbohydrate comprises a 
polymeric backbone having side chains dependent therefrom, said side chains being terminated 
by a galactose or arabinose unit. 

5. (Previously presented) The method of claim 1, wherein said carbohydrate comprises a 
substantially demethoxylated polygalacturonic acid which is interrupted with rhamnose residues. 

6. (Cancelled) 

7. (Previously presented) The method of claim 1, wherein said carbohydrate comprises a 
branched carbohydrate. 
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8. (Previously presented) The method of claim 1, wherein said carbohydrate comprises 
modified pectin. 



9. (Original) The method of claim 8, wherein said modified pectin comprises a pH 
modified pectin. 



1 0. (Original) The method of claim 9, wherein said modified pectin comprises a 
enzymatically modified pectin. 

1 1 . (Original) The method of claim 8, wherein said modified pectin comprises a 
thermally modified pectin. 

12. (Original) The method of claim 8, wherein said modified pectin comprises a 
modified citrus pectin. 



13. (Previously presented) The method of claim 1 , wherein said carbohydrate has 
molecular weight of at least 300 dalton. 



14. (Previously presented) The method of claim 1, wherein said carbohydrate has a 
molecular weight in the range of 300-2,000 dalton. 

15. (Original) The method of claim 8, wherein said modified pectin has a molecular 
weight in the range of 1-50 kilodalton. 

16. (Original) The method of claim 8, wherein said modified pectin has a molecular 
weight in the range of 1-15 kilodalton. 

1 7. (Original) The method of claim 8, wherein said modified pectin has a molecular 
weight of approximately 10 kilodalton. 
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18. (Previously presented) The method of claim 1 ? wherein said step of administering 
said carbohydrate to said patient comprises injecting said carbohydrate into said patient. 

19. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises orally administering said carbohydrate to said 
patient. 

20. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises administering said carbohydrate prior to 
administering said therapeutic treatment to said patient. 

21. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises administering said carbohydrate to said patient after 
said therapeutic treatment is administered to said patient. 

22. (Previously presented) The method of claim 1, wherein said carbohydrate is 
administered concomitant with said therapeutic treatment. 

23. (Previously presented) A method for enhancing the efficacy of a therapeutic 
treatment for cancer in a patient, said therapeutic treatment being selected from chemotherapy, 
radiation therapy, surgery, and combinations thereof, said method comprising 

administering to said patient a therapeutically effective amount of a carbohydrate 
which binds to a galectin; and 

administering said therapeutic treatment to said patient, 
wherein said carbohydrate comprises polymeric backbone having side chains dependent 
therefrom. 

24. (Previously presented) The method of claim 23, wherein said polymeric backbone 
comprises homopolymer. 
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25. (Previously presented) The method of claim 23, wherein said carbohydrate binds to 
galectin-3. 

26. (Previously presented) The method of claim 23, wherein said carbohydrate is a 
naturally occurring carbohydrate or a modified product thereof. 

27. (Previously presented) A method for enhancing the efficacy of a surgical treatment 
for cancer in a patient, said method comprising 

administering to said patient a therapeutically effective amount of a carbohydrate 

comprising a polymeric backbone having side chains dependent therefrom, said 
side chains being terminated by a galactose or arbinose unit, and administering 

surgery to said patient. 

28. (Previously presented) A method for enhancing the efficacy an oncolytic 
chemotherapeutic in a patient, said method comprising 

administering to said patient, prior to or concomitant with said oncolytic 

chemotherapeutic, a therapeutically effective amount of a carbohydrate 
comprising a polymeric backbone having side chains dependent therefrom, said 
side chains being terminated by a galactose or arabinose unit, and 

administering said oncolytic chemotherapeutic to said patient. 
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Declaration Under 37 C.F.P- $1.131 ofYan Chans 



Sir: 



L Dr. Yan Chang of Ashland, MA, hereby declare as follows: 



1 . I am a co-inventor of the abovementioned patent which teaches and claims methods of 
enhancing the efficacy of cancer therapies. 

2. We completed the invention as described and claimed in the above-identified application, 
prior to March 27, 2001. 

3. In support of this, I include herewith as Exhibit A a protocol desi gn for a study, carried 
out at my and my coinventors" direction, designed to test the efficacy of interferon-a2b (IFN- 
a2b), GBC590B, and combinations thereof in a pancreatic carcinoma xenograft mouse model. 
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DFN-a2b is an oncolytic cytokine, and GBC590B is a modified pectin, that comprises a polymeric 
backbone having side chains terminated by galactose or arabinose units. 

4 Exhibit B summarizes the results of this study. Administration of either therapy alone 
was insufficient to achieve a significant improvement in the lifespan (MDS, mean day of 
survival) of the test mice (i.e., the difference was within the margins of error), and no mice 
survived to the end of the experiment. In contrast, a combination of (he «^ 

survival of some of the test mice, and in fact the ^^f^^^^^^& 
to be used efficaciously. Indeed, two mice survived at lower doses * ™"^<<^ * *> 
than at the dose that was, by itself, unable to achieve any significant benefit (Groups 3 and 4) 
Although the MDS does not show improvement, this number is calculated excluding the mice 
that survived (20% of the total test mice for groups 5 and 6). Accordingly, the results 
demonstrate that GBC590B enhances the efficacy of IFN-c&b. 

5 The results described in paragraphs 3 and 4 were obtained in the United States through 
experiments performed by me or other co-inventors in collaboration with researchers working 
under our direction. 

6 I hereby declare that all statements made herein of my own knowledge are true and that 
ail statements made on information and belief are believed to be true; and further that these 
statements are made with knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title XVIII of the United 
States Code and that willful false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 



Yan Chang 



Dated: &//}fe**S 
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J in TTTR UNIT^n STATES PAT ENT AND TRADEMARK OFFICE 



mation Control No.: 
95/000,074 

Filed: January 31,2005 

Patent No: 6,680,306 

Issued: January 20, 2004 

For: Method for Enhancing the 

Effectiveness of Cancer Therapies 

Mail Stop: Inter Partes Reexamination 
Central Reexamination Unit 
Office of Patent Legal Administration 
U.S. Patent & Trademark Office 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 



Patentee: Chang etal. 

Patent Owner: GlycoGenesys, Inc. 

Attorney Docket No. GLYO-P01-002 

Art Unit: 1623 

Examiner: L. Maier 



Sir: 



Declaration Under 37 CF.P 131 of Van Chans 



I, Dr. Yan Chang of Ashlaud, MA, hereby declare as follows: 



1 . I am a co-inventor of the abovementioned patent which teaches and claims methods of 
enhancing the efficacy of cancer therapies, in particular, inhibiting tumor growth. 

2. We completed the invention as described and claimed in the above-identified application, 
prior to March 27, 2001. 

3. In support of this, I include herewith as Exhibit A a. protocol design for a study, carried 
out at my and my coinventors' direction, designed to test the efficacy of interferon-a2b (IFN- 
a2b), GBC590B, and combinations thereof in a pancreatic carcinoma xenograft mouse model. 
IFN-a2b is an oncolytic cytokine, and GBC590B is a modified pectin that comprises a polymeric 
backbone having side chains terminated by galactose or arabinose units. 

4. Exhibit B summarizes results of this study. As can. be seen* at the end of one week, the 
tumor size in all groups averaged 1 13-114 mg. However, as the experiment progressed, the 
average tumor size in groups receiving both GBC590B and interferon consistently lagged behind 
that of those receiving IFN or GBC-590 alone. By Day 18, the last date when aU animals in these 
groups still survived, the mice receiving only IFN (Group 3) had tumors averaging 958.7 mg, 
while those receiving IFN with GBC-590 had tumors averaging 916.6 mg, 832.5 mg, and 906.9 
mg, indicating mat tumor growth was slower in these groups. At subsequent measurement times, 
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after the death of some of the mice, the disparity increases dramatically, indicating that the 
combined therapy was particularly effective in slowing tumor growth m some of me mice. 

5 The results described in paragraph 4 were obtained in the United States through 
xpcrinSi* performed by scientists working under the direction of me : or °*«™»-*^ 

were obtained in a report dated prior to March 27, 2001 . The dates redacted from Exhibit B are 
all prior to March 27, 2001. 

6 I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements are made with knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title XVIII of the United 
States Code and that willful false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 



Yan Chang 



Dated: 



Signature: 





Schedule 


I 


1 


1 


2 

X 
cr 


' 2 

X 

■s- 


2 

X 

cr 


g 


1 


1 

1 


1 


t 

i 


u 

CO 


o 

CO 


o 

60 


Treatment Regin 


! 


1 


1 


1 


1 

© 

X 

© 


GO 

s 


•J 

O 
X 

a 




















s 


1 


1 


1 


1 


J 


1 


a 


o 
"3 

1 

CO 


Ef 
©* 

°€ 
5 


* 

Q 


x' 

"S- 


7s 
5 


°< 
Q 


©" 

oo 
V© 

5 


Regime 


■8. 


.it 




o 

GO 


.> 


> 




Treatment i 


I 

6 


I 




1 

o 










§ 


•2 

I 


fi 
o> 

»n 
U 

§ 


1 

T 


s 

8: 
o 


CY 

03 
O 


s 

OS 

0 

CQ 

o 


c 


o 


o 


o 


o 


o 


o 


Group 






CO 






SO 



( 



c 
o 



X 

* a 

CO 

g 

S 



Cd 



a 



-5 



. «J 
•a 

S 
* a 
2 



i 



I 

•a 
e 
« 

| 

5 




B 



a 
1 



t 1 ! • ■ rm 
• 3- « ■ 3 If J I 
• i 3 i J. ih mi 

11! ill 
" HP 



Jills II i 



r rr 




gjMrrrrrjrrf 




Jlliiissfii 



I 



1 




'JJJJJft 




f rr j 



22222 



m m m m m a 



rrrrrrrif i 



a 



i' 



i r 5 pH 

pa a a LUJ 
■sas s 

~ »ra * la § ns 



«; ju-j; 4 



i 



I a s a 5j|ig SIS g 



rrrrrrrtgf 




??r? rrrrrr 




Jlilsliiiii 



1 1*»5 *233 n "i 



££111 




3_u£ 



.=!!!!! 



HI 



[JJJJJ 

M. 

mil 



■ p ^ 

3«s 



^ *. p. ^ C o • 



2 2 2 2 2 2 



1=3111 



ill 



Tttlttttlt 



iiaaiiiiii 



Ills 



13333 



13332111113 



uuxu 



12/13/2005 14:36 617422067* GLYCO GENESYS PAGE 02/04 

13/18 2005 IT:2« FAX 20 7882 2183 Barts and Tlx* London ® 001 




IN THE UNITED 

xamination Control No.: 
95/000,074 



Filed: January 31, 2005 
Patent No: 6,680^06 
Issued: January 20, 2004 



grAgg§ patent m TO 

Patentee: Chang etal. 

Patent Owner: GlycoGenesys, Inc. 

Attorney Docket No. GLYO-PQ1-002 

Art Unit t«23 

Examiner: L. Maier 



For: Method for Enhancing the 

Effectiveness of Cancer Therapies 

Mail Stop: Inter Partes Reexamination 
Central Reexamination Unit 
Office of Patent Legal Administration 
U.S. Patent & Trademark Office 
P.O. Box t450 

Alexandria, Virginia 223 13-1450 

Declaration Vnd *,37CKS. $1.132 of 'ffltfwr Cotter 

Sir. 

I, Dr. Finbart Cotter of Horsham, England, hereby declare as follows: 

1 I graduated in medicine from the University of London in 1978, trained in H^d^W 
at the Royal London Hospital and in Oncology at St Bartholomew's Hospital, London. In we, I 
obtained a PhD in molecular biology of lymphoid malignancies, while working for the Imperial 
Cancer Research Foundation. In 1992, T moved to the Institute of Child Health (University 
College London) as a senior lecturer and then as a reader in molecular haematology and 
oncology, where \ continued my molecular research into haematological malignancies as part of 
the Leukaemia Research Fund centre. My particular emphasis has beenon the application of 
molecular understanding and therapy for malignancy. In 1999, 1 moved my research group to St 
Bartholomew's and the Royal London School of Medicine to continue my work on molecular 
therapy. I am also currently the Editor for the British Journal of Haematology. 

2. Exhibit A depicts the results of experiments carried Out under my direction at Ihe request 
of OlycoOenesys, Inc. In these experiments, DOHH2 (a non-Hodgkin's lymphoma cell line) or 
K562 (a chronic myeloid leukemia cell line) cancer Cells were treated with the chemotherapeutic 
etoposide (VP- 1 6), either alone or after incubation with varying amounts of OCS-100, a 
modified pectin that comprises a polymeric backbone having side chains terminated by galactose 
or arabinose units, Twenty hours after the addition of etoposide. the celts were stained with 
MC540/7AAD and the percentage of apoptotio cells was analysed by flow cytometry. In each 
case, increasing concentrations of GCS-1 00 correlate with increased levels of apoptosis. 



i 
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gS, 2 celte that undergo apoptosis die and do not grow or proliferate. 
3 ( hereby declare that all statements made herein of my own 

punishable by fine or toprisonment, or both, Application for 

States Code and that willful false statements may jeopardize the validity ox wis n W 
Patent or any patent issuing thereon. 



Finbarr Cotter 



rw* \l.lj*0f Signature: 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



ixamination Control No. 
95/000,074 



Filed: January 31, 2005 

Patent No: 6,680,306 

Issued: January 20, 2004 

For: Method for Enhancing the 

Effectiveness of Cancer Therapies 



Mail Stop: Inter Partes Reexamination 
Central Reexamination Unit 
Office of Patent Legal Administration 
U.S. Patent & Trademark Office 
P.O.Box 1450 

Alexandria, Virginia 22313-1450 



Patentee: Chang et al. 

Patent Owner: GlycoGehesys, Inc. 

Attorney Docket No. GLYO-P01-002 

Art Unit: 1623 

Examiner: L. Maier 



Declaration Under 37 C.F.R. $1.132 ofYan Chang, 



Sir: 



1 . I, Dr. Yan Chang of Ashland, MA, hereby declare as follows:I am Senior Scientist for 
GlycoGenesys, Inc. ("GlycoGenesys"). I have held this position and prior thereto, the position 
of Project Manager since May 1998. My responsibilities include establishing and managing the 
in vitro and in-vivo programs for GCS-100, designing preclinical experiments, reviewing 
relevant literature, submitting patents on behalf of GlycoGenesys, managing the bioassay 
function of an internal bioassay lab, leading bio-assay development to support clinical trial 
program and reviewing technologies and proposals for potential drug candidates including 
providing recommendations to the senior management team with respect to scientific and 
feasibility concepts. 

I received my B.S. in Biology from Shandong University in Jinan, China in 1985. In 1990 1 
received my Ph.D. in Biochemistry and Molecular Biology from Peking Union Medical College. 
Following receipt of my Ph.D., I Was an Instructor and Research Investigator at Peking Union 
Medical College. From 1991 to 1996 1 held various Research Fellowships at the University of 
Michigan in the Departments of Internal Medicine and Dermatology researching among other 
things, identification of cell surface binding molecules, genetic screening and cell cycle 
progression airest pathways. From 1997 to 1998 1 was a Research Investigator in the 
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Department of Internal Medicine at the University of Michigan. During the period of 1993 to 
1998 1 was a consultant for the predecessor to GlycoGenesys. In May 1998 1 joined 
GlycoGenesys, Inc. as a Project Manager and in 2002 1 assumed the position of Senior Scientist. 

2. Exhibit A depicts the results of experiments earned out by me and/or under my direction. 
In these experiments, B 16F10 (a melanoma cell line) cells were treated with either lactose or 
6527, a modified pectin that comprises a polymeric backbone having side chains terminated by 
galactose or arabinose units. The mitochondrial activity of the cell sample was then measured, 
and is presented in Exhibit A as a percentage of the activity in a control sample to which no drug 
(lactose or 6527) was added. A reduction in mitochondrial activity indicates that a corresponding 
percentage of cells have undergone apoptosis. The two graphs show that lactose has negligible 
effect on mitochondrial activity, while 6527 results in a substantial decrease in mitochondrial 
activity, indicating that a substantial proportion of the cells have undergone apoptosis. Triggering 
increased levels of apoptosis would be expected to result in a decrease in tumor growth, as cells 
that undergo apoptosis die and do not grow or proliferate. 

3. I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements are made with knowledge that willful false statements and the like so made arc 
punishable by fine or imprisonment, or both, under Section 1001 of Title XVIII of the United 
States Code and that willful false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 



Yan Chang 
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Reexamination Control No.: 
95/000,074 

Filed: January 31, 2005 
Patent No: 6,680,306 
Issued: January 20, 2004 

For: Method for Enhancing the 

Effectiveness of Cancer Therapies 

Mail Stop: later Partes Reexamination 
Central Reexamination Unit 
Office of Patent Legal Administration. 
U.S. Patent & Trademark Office 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 



STATES PATENT AND TRAD EMARK OFFTCF. 



Patentee: Chang et al. 

Patent Owner: GlycoGenesys, Inc. 

Attorney Docket No. GLYO-P0 1-002 

Art Unit: 1623 

Examiner L. Maier 



Sin 



Declaration Under 37 CF.it sr i pofHaivone w«n 



I, Dr. Haiyong Han of Chandler, Arizona, hereby declare as follows: 



1.1 received my Bachelor's in Biology from Zhejiang University in 1992 I subseouentlv 
received my Master's m Genetics from the Chinese Acadlny of £ ^JHJKd 

£J25?T ? - the University of Texas at Austta * 2000 ' Ak3? 

S2?S? tese^h studying n ew drug targets for pancreatic cancer at the Ari^na Cancer 
S^Tf^ AmXm) * 2 ° 02, 1 joincd the Molecular and ^11 Biology faculty^ &e 

35 jlt*: assis r professor - ***** * * 2o£X2££ 

<£5Z T^^i 011,8 Discovei * ^ *e Translation* 

genomics Research Institute m Phoenix Arizona, a position I hold today, I am also an editorial 
board member of the journal Molecular Cancer Therapeutics. 

reauest I ^^P 0 ? *t experiments carried out under my direction at the 

18% ateSS ? ( ? °* &d p6Ctm USed in two different formulations: one with 

fSwStaSf Sf 7 1?" 1101 con ? entrations ( L B», a chemotherapeutic agent (pachtaxS 
«££££r „ ° r 8emcita ^e), or a combination of boft under Ss 

tel ^ ,nd, J ons - 0ve ^» &e combinations of GCS-100 and paclitaxd showed 
E« f 5t *? eVen . the Nations with docetaxel and^Sstw 
enhancement of the chemotherapy's cytotoxic effect, particularly under Sphere the 
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chemotherapy alone is insufficient to kill most of the cells. Decreased cell survival would be 
expected to result in a decrease in tumor growth, as cells that die do not grow or proliferate. 

3, In particular, on pages 8-1 1 and 16-1 8 of the report, the graphs indicate that combinations 
with GCS-100 and docetaxel or gemcitabine often provide substantial improvement over the 
chemotherapy alone at low concentrations of the chemotherapy. The magnitude of the effect 
varies somewhat with the type of cancer cell, the choice of chemothetapeutic, length of 
incubation with GCS-100, formulation, and dosing levels, as is typical for anticancer treatment 
regimens. '" " 

£™ , iSf ge ! 12 " 15 and 20-21 o£ihe report present S^P* 18 lowing the effect of combinations of 
GCS-100 and paclitaxel. With this particular combination, the benefit of the combination rises to 
the level of synergism, and the cytotoxic effect of paclitaxel is enhanced at almost all 
concentrations under most conditions, 

5. It is my opinion that an agent with a purely antimetastatic effect would not be expected to 
have an effect on cell survival under the conditions of these experiments and that purely 
antoetastatic agents are thought to typically interfere with cell-cell adhesion, and this mode of 
action would not be expected to inhibit cell growth or cause cell death under the conditions of 
tnese experiments. 

6 i', ^ 1 hCTeby d J cclare . tI l at statements made herein of my own knowledge are Hue and that 
aH statements made on information and belief are believed to be true; and further that these 
statements are made with knowledge that willful false statements and the like so made are 
pumshable by fine or imprisonment, or both, under Section 1001 of Title XVIII of the United 



Haiyong Han 



Dated: I* Mb**? 



Signature: 
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Traurig 



EXHIBIT 1 



May 18, 2007 



VIA FEDEX. ELECTRONIC MAIL AND FACSIMILE 



David P. Halstead, Ph.D. 

Ropes & Gray LLP - Fish & Neave IP Group 

One International Place 

Boston, MA 02110-2624 

(617) 95 1-761 5 (phone) 

(617) 951-7050 (fax) 

Re: United States Patent Application Number 10/657,383 

("383 Application") 

Dear Mr. Halstead: 

As a follow up to our letter of April 30, 2007, this letter responds 
to your request of April 20, 2007 that Dr. Piatt: 

1) Sign a Supplemental Declaration pursuant to 37 CFR 1.67 so as 
to be added to U.S. Patent Application No. 10/657,508 as an 
inventor; 

2) Sign a Declaration of Added Inventor under 37 CFR 1.48(a) 
indicating that Dr. Piatt was omitted from the above-identified 
application inadvertently as well as without deceptive intent on 
his part; 

3) Sign an Assignment assigning all of Dr. Piatt's putative rights as 
a co-inventor of the above-captioned application to Prospect 
Therapeutics, Inc. ("Prospect"); and 

4) Sign a Declaration under 37 CFR 1.131 indicating that the 
invention claimed in the above - captioned application was 
invented jointly by Dr. Yan Chang and Dr. Piatt prior to March 
27,2001. 

For each of the reasons indicated below, Dr. Piatt cannot execute any of the 
documents listed in paragraphs 1) - 4) above. Accordingly, this letter serves as a 
refusal of Dr. Piatt to sign the above documents for each of the reasons listed 
below. Any attempt by Dr. Yan Chang or Prospect to assert in the prosecution of 
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the above-captioned application that Dr. Piatt be added as an inventor to the 
above-captioned application pursuant to 37 CFR 1.48(a)(3) must therefore include 
the entirety of this letter (including attached exhibits A - C). 

Background 

U.S. patent application Serial No. 10/657,383 (the " c 383 application") 
claims priority to Provisional Application No. 60/299,991 and is a 
continuation of Nonprovisional Patent Application No. 10/176,235, now U.S. 
Patent No. 6,680,306. That patent is currently under inter partes 
reexamination as Reexamination No. 95/000,074. ("074 Reexam 
proceeding"). 

Claim 1 in the '074 Reexam proceeding is as follows: 

1. A method for enhancing the efficacy of an oncolytic 
chemotherapeutic in a patient, said method comprising 
administering to said patient, prior to or concomitant with said 
oncolytic chemotherapeutic, a therapeutically effective amount of a 
carbohydrate that binds to a galectin; and administering said 
oncolytic chemotherapeutic to said patient. 

Claim 1 of the '383 application is as follows: 

1 . A method for enhancing the efficacy of a therapeutic treatment 
for cancer in a patient, said therapeutic treatment being selected 
from the group consisting of : chemotherapy, radiation therapy, 
surgery, and combinations thereof, said method comprising the 
steps of: 

Administering to said patient a therapeutically effective 
amount of a carbohydrate which binds to a galectin; and 
Administering said therapeutic treatment to said patient. 

Based upon a comparison of the broadest pending claims in the '074 
Reexam proceeding and '383 application, the primary difference in claim 
scope between the two is that Claim 1 in the '074 Reexam proceeding is 
limited to efficacy of an oncolytic chemotherapeutic administered prior to or 
concomitant with a carbohydrate that binds to a galectin. Claim 1 of the 
'383 application is broader and only recites the administration of a treatment 
selected from "the group consisting of chemotherapy, radiation therapy, 
surgery, and combinations thereof with a carbohydrate that binds to galectin. 

Prospect's predecessor-in-interest GlycoGenesys, Inc. requested that Dr. 
Piatt sign similar assignments and declarations as a newly-added inventor in 
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the '074 Reexam patent. For the reasons stated in the '074 Reexam 
proceeding prosecution history, Dr. Piatt could not do so. 1 These reasons are 
incorporated by reference and apply with equal force to the current request 
made in the above-captioned prosecution. As shown below, Dr. Piatt's 
actions are consistent with the underlying policies and requirements of good 
faith and candor in submitting documents to the Patent Office. 

In the 37 CFR 1.131 declaration that you submitted to Dr. Piatt 
("submitted '131 declaration' 5 ) 2 , Yan Chang states that he is a "co-inventor" of 
the pending claims of the '383 application. The submitted '131 declaration 
bases this assertion on two Exhibits - Exhibit A and B (collectively the 
"Piedmont Study") - to allege co-inventorship of the '383 application's 
claimed invention. More specifically, Exhibit A of the submitted '131 
declaration is the protocol design for the Piedmont Study. Exhibit B of the 
submitted '131 declaration is a series of table(s) displaying results from the 
Piedmont Study. 

This Piedmont Study is the same reference that Yan Chang attempted to 
use in the '074 Reexam proceeding to antedate U.S. Patent No. 6,645,946 
("Klyosov"). For the same reasons put forth in the '074 Reexam proceeding, 
the Piedmont study does not establish Yan Chang's inventorship or co- 
inventorship of the claims of the '383 application. Nor does the Piedmont 
study establish inventorship per se of the '383 application's claims. 

First, Yan Chang is not an inventor of any of the claims of the '383 patent 
because Yan Chang was not substantively involved with the Piedmont Study. 
Paragraph 3 of the submitted '131 declaration indicates that the Piedmont 
Study was "a protocol design for a study, carried out at our direction". 
However, Yan Chang was not substantively involved in the design of the 
Piedmont Study. If anything, Yan Chang was merely the information conduit 
between Drs. Piatt and Nir and the Piedmont contract research laboratory. 

As detailed in the attached Exhibit C that was submitted in the '074 
Reexam proceeding, the Piedmont Study was not conceived by Yan Chang. 3 
Rather, the Piedmont Study was conceived by Dr. Piatt and Dr. Raphael Nir. 
This was seconded by Dr. Vodek Sasak, who stated that "after reviewing the 



1 Pro-Pharmaceuticals' January 18, 2006 third-party submission and selected associated exhibits in the '074 
Reexam Proceeding is attached as Exhibit A. 

2 Your letter to David Piatt of April 20, 2007 with associated papers is attached as Exhibit B. Specifically, 
your letter as attached includes the following documents: Declaration Under 3 7 CFR §1.131 ("Submitted 
1.131 Declaration"); Supplemental Declaration ("Submitted Supplemental Declaration"); Declaration of 
Added Inventor ("Submitted Declaration of Added Inventor"); and Assignment ("Submitted Assignment"). 

3 Pro-Pharmaceuticals' July 13, 2005 third-party submission and associated exhibits in the l 074 reexam 
proceeding is attached as Exhibit C. 
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claims in United States Patent No. 6,680,306, I conclude that Yan Chang did 
not contribute as an inventor to any of the claims that issued in this patent"). 
Piatt 4 , Sasak 5 , and Nir 6 all testified in the '074 Reexam proceeding that Yan 
Chang was not involved whatsoever with the protocol and study that forms the 
basis for the submitted '131 declaration. 

Faced with this evidence in the '074 reexam proceeding, Yan Chang 
simply requested that Dr. Piatt be added as an inventor. This appears to be the 
same approach now adopted by Yan Chang in the '383 application. For the 
same reasons that the Piedmont Study does not support Yan Chang's claims of 
inventorship in the '074 Reexam proceeding, the Piedmont Study does not 
support Yan Chang's allegations of inventorship of the '383 application. 

Second, the Piedmont Study itself does not establishes invention of the 
claimed invention of the '383 application prior to March 21, 2001. As 
described in the submitted 1.131 declaration, the Piedmont Study was 
"designed to test the efficacy of interferon-2B (IFN-a-2b), GBC590B, and 
combinations thereof in a pancreatic carcinoma xenograft mouse model. IFN- 
a2b is an oncolytic cytokine, and GBC590B is a modified pectin" (Submitted 
1.131 Declaration at f3). However, interferon is not classifiable as 
chemotherapy 7 , radiation therapy or surgery - the required limitation of the 
claims of the '383 application. Since the Piedmont Study does not disclose 
the use of chemotherapy, radiation therapy or surgery or combinations thereof 
in conjunction with a carbohydrate which binds to a galectin, the Piedmont 
Study does not support Yan Chang's assertions of previous invention of the 
claims of the '383 application made in the submitted 1.131 declaration. 

Finally, as detailed at Exhibit B, pages 20 - 26, the Piedmont Study does 
not support the assertion that co-administration of a polysaccharide enhanced 
the efficacy of chemotherapy, radiation or surgery. According to the results of 
the Piedmont Study, tumors in mice treated with interferon actually grew at a 
faster pace than tumors in the mouse control group. Furthermore, the 
testimony of both Dr. Piatt and Dr. Nir establishes that the report was not done 
to test the efficacy of interferon; rather, the report was done for the purpose of 
determining the ability to lower toxicity of cancer treatments by use of 
carbohydrates in conjunction with interferon. Consequently, the Piedmont 



'Exhibit C, Tab D 

5 Exhibit C, Tab E 

6 Exhibit C, Tab C 

7 Interferon is not chemotherapy nor a chemotherapeutic agent. See Affidavit of Dr. Carlos Estuardo 
Aguilar-Cordova at Exhibit C, Tab A, Paragraph (1); Affidavit of Dr. James R. Zabrecky at Exhibit C, Tab 
B, passim. 
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Study does not disclose the required limitation of the pending claims of the 
c 383 application. 

1) Dr. Piatt Cannot Sign The Submitted Supplemental Declaration So As 
To Be Added To U.S. Patent Application No. 10/657,508 As An 
Inventor. 

37 CFR 1.67 provides, in relevant part: 

(a) The Office may require, or inventors and applicants may submit, a 
supplemental oath or declaration meeting the requirements of § 1.63 or § 1.162 to 
correct any deficiencies or inaccuracies present in the earlier filed oath or 
declaration. 

(1) Deficiencies or inaccuracies relating to all the inventors or applicants (§ 1.42, 
1.43, or § 1.47) may be corrected with a supplemental oath or declaration 
signed by all the inventors or applicants. 

(2) Deficiencies or inaccuracies relating to fewer than all of the inventor(s) or 
applicant(s) (§ 1.42, 1.43 or § 1.47) may be corrected with a supplemental 
oath or declaration identifying the entire inventive entity but signed only by 
the inventor(s) or applicant(s) to whom the error or deficiency relates. 

(37 CFR 1.67)(emphasis added) 

In the present matter, the submitted Supplemental Declaration states that 
"I believe the inventor(s) named below to be the original and first inventor(s) of 
the subject matter which is claimed and for which a patent is sought..." and then 
lists Yan Chang and Dr. Piatt as co-inventors (1.67 Declaration, p.l). 

Dr. Piatt cannot sign this Submitted Supplemental Declaration as he does 
not believe that Yan Chang is an original or first inventor of the invention claimed 
in the '383 application. Dr. Piatt has not seen any documentary evidence 
associating Yan Chang with the Piedmont Study that purportedly shows Yan 
Chang as co-inventor of the pending claims. The only support offered by Yan 
Chang to establish his inventorship is the Piedmont Study. As established above, 
the Piedmont Study supports neither Yan Chang's inventorship claim nor prior 
invention of the c 383 application claims per se. Thus, Dr. Piatt is precluded from 
signing the submitted Supplemental Declaration. 

In addition, there is no indication that Dr. Sasak, who appears to still be an 
inventor of record (and thus a part of the inventive entity associated with) the c 383 
application claims, is listed as a part of this "complete inventive entity" in the 
Submitted Supplemental Declaration. As Dr. Sasak is not identified as part of the 
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complete inventive entity, the Submitted Supplemental Declaration is inaccurate 
and cannot be signed by Dr. Piatt. 

2) Dr. Piatt Cannot Sign The Submitted Declaration of Added Inventor 
Indicating That Dr. Piatt Was Omitted From The Above-Identified 
Application "Inadvertently" 

37 CFR 1.48(a) relates to correction of inventorship in a pending patent 
application and provides, in relevant part: 

(a) Nonprovisional application after oath/declaration filed. If the inventive entity 
is set forth in error in an executed § 1.63 oath or declaration in a nonprovisional 
application, and such error arose without any deceptive intention on the part of 
the person named as an inventor in error or on the part of the person who 
through error was not named as an inventor, the inventorship of the 
nonprovisional application may be amended to name only the actual inventor or 
inventors. Amendment of the inventorship requires: 

(37 CFR 1.48(a)(emphasis added) 

The Submitted Declaration of Added Inventor states that "I was inadvertently 
omitted as an inventor in the above-identified application." As Dr. Piatt does not 
have any personal knowledge as to the background facts that previously occurred 
with Yan Chang's signed declaration - e.g. whether he was inadvertently omitted 
from the current inventive entity of Sasak and Yan Chang he cannot make such 
a statement to the Patent and Trademark Office. In addition, based on the 
attached Exhibits and the details contained in this letter, Dr. Piatt believes that his 
original "omission" as an inventor occurred with deceptive intent. 

3) Dn Piatt Cannot Sign the Submitted 1.131 Declaration Declaring 
That The Invention Claimed In The '383 Application Was Invented 
Jointly By Yan Chang And Dr. Piatt Prior To March 27, 2001. 

37 CFR 1.131 provides, in relevant part: 

(b) The showing of facts shall be such, in character and weight, as to establish 
reduction to practice prior to the effective date of the reference, or conception of 
the invention prior to the effective date of the reference coupled with due 
diligence from prior to said date to a subsequent reduction to practice or to the 
filing of the application. Original exhibits of drawings or records, or 
photocopies thereof, must accompany and form part of the affidavit or 
declaration or their absence must be satisfactorily explained. 

37 CFR §1.131 (emphasis added) 
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Dr. Piatt cannot sign the submitted 1.131 Declaration because the 
Piedmont Study does not meet the requirement of an original exhibit of records 
proving prior inventorship. This is detailed above and is summarized below: 

First, Paragraph 1 of the submitted 1.131 Declaration declares "We are the 
co-inventors of the above-mentioned patent which teaches and claims methods of 
enhancing the efficacy of cancer therapies. 5 '; and Paragraph 6 declares "The 
results described in paragraph 4 were obtained in the United States through 
experiments performed by us in collaboration with researchers working under our 
direction, and were obtained in a report dated prior to March 27, 2001." These 
statements are factually incorrect as the '383 application is an application for 
patent, not an issued patent. In addition, Yan Chang is not a co-inventor of the 
claims of the '383 application, as Yan Chang was not involved in developing the 
Piedmont Study protocol beyond a cursory role as a "pair of hands". 

Second, the submitted 1.131 Declaration declares that Piatt and Yan 
Chang completed "the claimed invention" prior to March 27, 2001. However, as 
detailed above, Exhibits A and B of the submitted 1.131 declaration (aka the 
"Piedmont Study") do not establish that conception of the pending claims of the 
'383 application was "completed" prior to March 27, 2001. 

4) Dr. Piatt Cannot Sign The Submitted Assignment Assigning All Of 
Dr. Piatt's Putative Rights As A Co-inventor Of The Above- 
Captioned Application To Prospect Therapeutics, Inc.("Prospect") 

Finally, Dr. Piatt cannot sign the submitted Assignment. The submitted 
Assignment states that "I, David Piatt, together with co-inventor Yan Chang..." 
As detailed above and in the attached Exhibits, Yan Chang is not an original or 
first inventor of the claims of the '383 application. Thus, Dr. Piatt cannot sign a 
statement indicating such co-inventorship status. 



Sincerely, t 




Barry Schindler 



BJS/dj 
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EXHIBIT 2 



Table 3. Tox. -ffccis or' MST- 1 6 therapy 



Toxic! rv grade 

Toxic effect No. of patients (%) 12 3 4 



Leukopenia 


19(70) 




4 


7 


g 


Anemia 


14(52) 


I 


3 


8 


2 


Thrombocytopenia 


12(44) 


2 




5 


5 


Elevation ot' aspartate aminotransferase/ 


4(15) 


I 


3 






alanine aminotransferase 












Elevation of xoral bilirubin level 


1(4) 




I 






Nausea/vomiting 


10(37) 


7 


3 






Anorexia 


10(37) 


2 


6 


2 




Diarrhea 


9(33) 


4 


5 






Stomatitis 


5(19) 


1 


2 


1 


I 


Alopecia 


2(7) 


I 


1 






Pyrexia 


i(4) 


I 









Furthermore, studies of combination 
chemotherapy with other antitumor drugs 
are warranted, since, in Japan, MST-16 
has been shown to have antitumor ac- 
tivity in combination with other drugs in 
vitro and in vivo. These studies have 
demonstrated supra-addiuve effects on in 
vitro growth of MOLT-3 cells when the 
drug was used in combination with doxo- 
rubicin, amsacrine, and bleomycin, as 
well as additive effects with cyclophos- 
phamide, cisplatin, mitomycin-C, and cy- 
tarabine U9). MST-16 has also had su- 
pra-additive effects on L1210 leukemia in 
mice in combination with doxorubicin, 
mkomycin-C, cispladn, cyclophospha- 
mide, and cycarablne (20). In addition, it 
is being used against breast cancer, 
gastric cancer, and adult T-cell leukemia/ 
lymphoma in phase II trials in Japan. , 
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Colonization of B16-F1 
Melanoma Cells by Citrus 
Pectin 

David Plan, Avraham Raz* 



Context: Studies have shown that the 
galactoside-containing simple sugars 
and anti-galactoside-binding lectin 
antibodies may affect experimental 
tumor cell metastasis. However, the 
limited number of reagents used thus 
far necessitate further observations. 
Purpose: Natural citrus pectin (CP) 
and pH-modified CP (MCP), rich in 
galactose residues, were used to study 
the involvement of carbohydrates con- 
taining galactoside residues in cellular 
interaction in vitro and in lung 
colonization in vivo of B16-F1 mela- 
noma cells. Methods: B16-F1 mela- 
noma cells were incubated with various 
concentrations of CP and MCP. Their 
ability to form homotypic aggregation 
in vitro and tumor lung colonization in 
vivo in 8-week-oid female C57BL/6 
mice was then analyzed. Results: The 
CP binds to the surface of B16-F1 
melanoma cells; this binding can be in- 
hibited by lactose at a concentration of 
0JL5 M. Intravenous injection of the 
murine B16-F1 melanoma cells with 
the natural CP resulted in a significant 
increase (up to threefold) in the ap- 
pearance of tumor colonics in the lung 
and in increased homotypic aggrega- 
tion properties of the cells, while injec- 
tion of MCP significantly decreased 
B16-F1 experimental metastasis (>90%). 
Conclusions: Tumor galactoside-bind- 
ing proteins mediate cellular recogni- 
tion by Unking oligosaccharides with 
terminal D-galactoside residues on ad- 
jacent cells. Successful interference 
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with such a process with Mu? may 
lead to a reduced ability to form tumor 
cell emboli and metastasis. Implica- 
tions: These findings imply that the 
galactose-containing carbohydrate side 
chains of CP might mimic or compete 
with the natural ligand(s) of the tumor 
galactoside-binding protein (gaMectin) 
and thus affect cellular interactions 
relevant for metastasis. [J Natl Cancer 
Inst 84:438^42, 1992] 



a role for gal-lectin In human colon cat<- 
cer(d). 

In this investigation, we have used 
natural citrus pectin (CP) and pH- 
modificd CP (MCP). molecules which are 
rich in galactoside residues, to further 
evaluate the possible use of carbohydrate- 
containing galactosyl residues for aug- 
menting tumor cell colonization in vivo. 

Materials and Methods 



fetal bovine serum, nonessential amino 
acids, and antibiotics. Cell cultures were 
incubated in a humidifier atmosphere of 
7% C0 2 and 93% air. To ensure repro- 
ducibility, all experiments were per- 
formed with cultures grown for no longer 
than 6 weeks after recovery from frozen 
stocks. 

Lung Colonization Assay 

B 16-F1 cells grown to 70% confluence 
were detached with 2 mM EDTA in 
CMF-PBS. The cells were then washed 
and resuspended in CMF-PBS with or 
without CP and MCP, and aliquots of the 
suspension containing 1 x 10 5 cells in 0.2 
mL weie injected intravenously into the 
tall veins of 8 -week-old female C57BL/6 
mice. After 17 days, the mice were autop- 
sied. The number of tumor colonics in the 
lung was determined under a dissecting 
microscope {14), 

Assay for CP-Induced Homotypic 
Aggregation 

Cells were detached with 2 mM EDTA 
in CMF-PBS and suspended at 1 x 10 s 
cell/mL in CMF-PBS as described (7) 
with and without 0.05% CP or 0.05% 
MCP. Aliquots containing 0.5 mL of cell 
suspension were placed in siliconized 
glass tubes and agitated at 50 rpm for 30 
minutes at 37 "C The aggregation was 
then terminated by fixing the cells with 
1% formaldehyde in CMF-PBS. Samples 
were used for counting the number of 
single cells, and aggregation was calcu- 
lated according to the following equation: 

(1-M/Mr)xl00, 

where Nr and Nc represent the number of 
single cells in the presence of the tested 
compounds and The number of single cells 
in the control buffer (CMF-PBS), respec- 
tively. 

Results and Discussion 

The lodgment, attachment, and growth 
of blood-borne neoplastic cells depend 
largely on cell embolization. The arrest of 
intravenously inoculated aggregates of 
tumor cells leading to intense metastatic 
growth is much higher than that of single 
cells. Furthermore, several studies using 
the same B16-F1 melanoma cell system 
have demonstrated a correlation between 
the tendency of the cells to undergo inter- 



Previously, galactoside-binding lectins 
were shown to mediate cclln:eU adhesion 
and cell-extracellular matrix adhesion 
through carbohydrates containing termi- 
nal or penulated galactosyl residues. The 
role of galactose residues and their com- 
plementary receptors in this process was 
previously demonstrated, leading to the 
exploration of their possible use for the 
understanding of and intervention in 
tumor metastasis (12). Experimental 
liver metastasis of the murine L-l sar- 
coma cells was inhibited by o-galactose 
and arabinogalactan (5), while meihyi-a- 
D-lactosidc and lacto-N-tetrose caused 
significant reduction in the metastatic 
deposition of B16 melanoma cells com- 
pared with the control (4). Treatment of 
B16 melanoma and UV-2237 fibrosar- 
coma cells in vitro with monoclonal anti- 
body directed against tumor galactoside- 
binding protein (gal-lectin) before their 
injection into the tail veins of syngeneic 
mice resulted in a marked decrease in the 
development of tumor colonies in the 
lung (5), Furthermore, a correlation was 
established between the level of a human 
gal-lectin and the serum level of carcino- 
embryonic antigen and the stage of 
progression of colorectal carcinoma in 
human patients. This correlation suggests 
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CP and Its Modification 

CP (70-100 kd: 0.5%: Sigma Chemical 
Co., Si. Louis, Mo.; 10% methoxyl 
groups) was soiubilized and sterilized 
under UV radiation for 48 hours. The 
local carbohydrate level was determined 
by the phenol sulfuric acid method (7), 
^The pH of CP was modified by increasing 
the pH to 10.0 with NaOH (3 N) for 30 
minutes and then by decreasing it to 3.0 
with HCl (3 N) according to the method 
of Albersheim et al. (8). Samples were 
taken after 1 0 hours and 24 hours, and the 
pH of the samples was equilibrated to 6.3. 
The solutions were washed with ethanol 
(70%) and dried with acetone (100%), 
resulting in MCP fragments of approxi- 
mately. 10 kd. A sample of dried MCP 
was rehydraied with Ca 2 ""- and Mg 2+ -free 
phosphate-buffered saline (pH 7.2) 
(CMF-PBS) to a final stock solution of 
0.5% (wt/vol). The molecular weights of 
CP and MCP were determined by vis- 
cosity measurements (9) at 25 *C in an 
Ubbelohde No. 1 viscometer (Ubbelohde, 
The Netherlands) with sodiuro-hexa- 
metalphosphate at 20 mM (pH 4.5), 0.2% 
EDTA, and (0-9%) Nad 

Natural sugars in CP were estimated 
from the difference between the m-hy- 
droxyphenol method (10) and the total 
carbohydrates with phenol sulfuric acid 
(7). The composition of the natural sugars 
was obtained by hydrolysis in trifluor- 
acetic acid (2 N). The respective alditol 
acetates were analyzed by gas-liquid 
chromatography as described (5,2/, 72). 
CP was radiolabeled by oxidation with 
NaI0 A , followed by reduction with NaBjH* 

Cells and Culture Conditions 

B16-F1 melanoma cells (75) were 
grown in Dulbccco's modified Eagle medi- 
um (GBCO Laboratories, Inc., Grand Is- 
land, N. Y.) containing 10% heat-inactivated 



Vol. S4, Na 6, Mar* 18, 1992 



REPORTS 439 



06-28-04 05:13 



From-PRO ' JIACEUTICALS 



617-928-3450 



T-736 P. 004/006 F-946 



cellular interactions in culture and Their 
metastatic potential. Previously, we (i) 
suggested a molecular basis for such pro- 
cesses and demonstrated that several tu- 
mor cells, including the B16-FI mela- 
noma cells, contain galactoside-binding 
lectin which mediates cell homotypic ag- 
gregation in the presence of the asialo- 
glycoproteins. Carbohydrates containing 
galactoside residues and antibodies 
directed against die gal-lecdn were shown 
to reduce die tendency of tumor cells to 
develop metastases (M). The effect of 
CP on such processes was tested in the 
search for additional reagents for evalua- 
tion of the possible relationship between 
the gal-lecrin and the endogenous iigand. 

CP is a branched complex polysaccha- 
ride polymer responsible for the texture 
of fruits and vegetables. The CPs consist 0 
of partially esterified galacruronic acid 
residues with side chains composed of 
arabinose, galactose, glucose, mannose. 
and xylose. The sugar composition of CP 
would indicate that the anhydrogalac- 
turonic acid comprises about 50% of the 
total residues, while galactose and arabi- 
nose constitute the two other major car- 
bohydrates of CP. comprising 20% and 
15%. respectively (Fig. I). The modifica- 
tion of CP to MCP by pH involves 
degradation of the main galacturonic acid 
chain by (3-elimination (high pH) fol- 
lowed by partial degradation of the 
natural carbohydrates (low pH), resulting 
in nonbranched carbohydrate chains of 
basically the same sugar composition of 
the unmodified CP {8 J 5). 

The B16-F1 melanoma cells exhibited 
a low level of spontaneous homotypic ag- 
gregation, clearing a 1-hour agitadon in 
CMF-PBS (Fig. 2, A). The aggregation of 
the cells, however, was markedly in- 
creased in the presence of 0.05% CP (Fig. 
2, A). In contrast, an equal concentration 
of the nonbranched MCP failed to stimu- 
late cell aggregation (Fig, X A). It is con- 
ceivable that the cell-surface gal-lectins 
recognize and bind galactosyl residues on 
different side chains of the same CP 
molecules, which serves as a cross-link- 
ing bridge between cells and subse- 
quently leads to the formation of cell ag- 
gregates, while the nonbranched MCP 
fails to cross-link. The pectin used here is 
a structural cell wall polysaccharide pres- 
ent in all higher plants. It is primarily a 
polymer of D-galacturonic acid. The 
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Fig. I. Sugar composition of CP (mol %) — 1(1% 
mclhoxyl group. The amount of galacturonic acid 
(AGA) was determined according to the method 
reported In (/0). and total carbohydrate was avcer- 
taincd by phenol sulfuric acid reaction according 10 
(he technique reported in (7). Total natural sugar* 
were estimated from the difference between the rwo 
reactions baaed on galacturonic acid and glucose 
(Glu) standards. The composition and the amount of 
individual natural sugars were obtained by hydroly- 
sis in trifluoracetic acid (2 N). The respective aldirol 
acetates were analyzed by gas chromatography ac- 
cording to the method reported in (fl- Rha = rhanv 
nose; Arab « arabinose; xyl « xylose: Man - 
mannose; Gal = galactose. 

structural unit of all peenn molecules is a 
linear chain of (l^)-llnked a-D-galacto- 
pyranosyluronic acid {8J3-16). Further 
clarification of the nature of the interac- 
tion between the cells and CP came from 
studies thai demonstrated a complete in- 
hibition of [ 3 H]CP binding to cell sur- 
faces in the presence of lactose (4-O-P-D- 
galacxopyranosyl-D-glucose) (Fig. 2* B). 
Previously, il was shown that simple 
sugars, glycopepddes, and antl-lecun an- 
tibodies can inhibit the cell-cell aggrega- 
tion (5,17.18). 

We next tested the ability of the CP to 
affect the in vivo formation of B16-F1 
tumor colonies in the lung. Cells were 
detached with 2 vaM EDTA, suspended in 
CMF-PBS, and incubated on ice for 30 
minutes with CMF-PBS 7 CP, and MCP. 
Aliquots of the suspension containing 10 5 
cells in 0.2 mL PBS were injected in- 
travenously into the tail veins of syn- 
geneic mice. After 17 days, the mice were 
autopsled, and the number of tumor 
colonies in the lung were counted (Table 
1). A threefold increase in the number of 
tumor colonies in the lung was observed 
compared with the control experiment 
(CMF-PBS alone) when the B16-FI cells 
were injected with CP (Table 1) and the 
effect of CP was dose dependent. To 
evaluate these findings further, the B 16- 
Fl cells were exposed to and injected 
with MCP. Incubation of B16-F1 cells 
with 0.05% MCP resulted in a marked 
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Fig, 2. Binding of CP to B16-F1 melanoma cell sur- 
face. AO CP-induced hemotypic uggregaiion. Con- 
trol CMF-PBS, CP — in the presence of unmodified 
CP (0.05%). MCP— in the presence of modified CP 
(0.05%). The cells were agitated for 60 minutes at 
37 # C and the degree of cell aggregation was deter- 
mined as described in ihc -Materials and Methods* 
section. B) Binding of CP toBl6-Fl cell*: 1<T cells 
were incubated in the presence (•) or absence [Q) 
oi" lactose (0.15 AO with dltTcTrni concentration of 
| 3 H1CP (specific activity. 6.8 x 10* cpm/mg) for 30 
minutes at 4 'C. The cells were washed rhrce times 
in cold phosphate-buffered saline to remove un- 
bound [ 3 H)CP. The cells were then SOlublized with 
0.1 N NaOH (30 minutes. 37 *C), and the radioac- 
tivity was determined in a fUoumcr. Each point 
represents the mean of triplicate experiments. 



Table 1. Effect of CP and MCP on experimental 
lung metastasis of B 1 6-F I melanoma cells 



Treatment No. of mice 



Mean No. of 
lung tumor colonics 
per mouse image) 



CMF-PBS ( 

cp, 5xio";* 
cp,sxio~;* 

CP.SxlO- 2 * 
CP.5xlO" u 



CMF-PBS , 
MCP.Sx ICT-* 
MCP, 5 x 1(P* 



Experiment! 

12 *3 (6-126) 

12 74 (19-102) 

II) 80 08-120) 

10 112 (52-1 I2)t 

9 139 (68-172)v 

Expcrlmatt2 

43 33U(M7) 

40 <K<M)t 

42 0(0) t 



♦Concentration in mo! % (wt/vol). 
fP <.oi from ihe control (CMF-PBS) (two-tailed. 
Mann-Whitr^y C/test). 
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decrease in ihe ability of these ^.*s to 
form tumor lung colonization after their 
intravenous inoculation (Table I). Fig. 3 
shows that treatment with MCP led not 
only to a reduction in the absolute num- 
ber of experimental metastases but also to 
an apparent reduction in the volume of 
the developed metastasis. The reason for 
the change in metastasis volumes ob- 
served following treatment with CP and 
MCP is not clear. It might result from 
faster or slower retention in die circula- 
tion, which may affect the onset of the 
growth of colonies. The inhibitory effect 
of MCP was not due to cell toxicity be- 
cause no effect was observed in their in 
vitro growth properties when the cells 
were cultured with MCP or CP, Further- 
more, injection of 10 5 B16^F1 cells at a 
subcutaneous site in the presence or ab- 
sence of MCP (0.5%) resulted In the 
same growth pattern of rumor formation, 
showing a cytotoxic effect of MCP in 
vivo (not shown). 

Several studies using the same B16-F1 
melanoma cell system have demonstrated 
a correlation between the tendency of 



ceils to undergo intercellular interactions ; 
in culture and their metastatic potential 
[for review see (i)J. In vivo, intercellular 
adhesion by means of cell-surface lectin 
of one cell and. carbohydrate-containing 
complementary molecules on an adjacent 
cell or by serum glycoproteins could 
serve as a bridge between adjacent cells 
and may contribute to tumor cell emboli- 
zation resulting, with increased organ 
colonization by the circulating tumor emboli. 

The mammalian gal-lectin mediates the 
recognition process by linking to oligo- 
saccharides with terminal-linked D-galac- 
tose residues (19). Investigators also 
found that somatic mutation, which 
blocks addition of gal and sialic acid to 
cellular glycoconjugaies, as well as chem- 
ical inhibitors of Winked processing, 
resulted in an impaired tumor cell ad- 
hesion to endothelial cells in vitro (20). 
Other Investigators showed that the de- 
gree of GlcNAc al-6Man al-6Man al- 
brunching and the completion of these 
structures with SAp2-3Gal pi-4 appear to 
be closely associated with metastatic 
ability (20-23) and that endothelial cells 




fig * Experimental mem*** after in^venoas injection of BlfrFl cells (I x 10 s ) ^ichout CP (a) or wUh 
3 ■ * !f^?p^x w-clt-old female C57BL/6 mice were given an intravenous injection of a OJJ-mL 
• The mice were ^cd 17 day, after imecuon. and the 

tumor colonies per lung were measured under a dissecting microscope. 
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nay have a lectin with similar specificity 
where the pi-4 Gal is part of a larger 
ligand structure (2324). Those results in- 
dicate that (SI -4 gal-lectin on microvas- 
cular endothelial cells can contribute to 
retention and secondary tumor formation 
of blood-borne tumor cells. In addition, 
galactosylarion of D36W25 cells (24) in- 
creased the number of visible liver metas- 
tases after tumor cell injection by 30-fold. 
The unmodified CP may involve a recog- 
nition structure mechanism similar to the 
D36W25 cell-surface sugar. 

The results presented here and in pre- 
vious studies (3 J) are basically similar to 
experimental pyelonephritis, whereby in- 
fection with Escherichia coli can be in- 
hibited by oligomannosides and mannan 
which bind to the mannose-specific lec- 
tins of E. coli, and binding of the bacteria 
to the uroepithelium Is prevented (25). 

We do not know whether CP and MCP 
compete with or resemble the yet uniden- 
tified natural Ugand(s) of the mammalian 
gal-lcctin; however, this study and those 
described earlier (3-5) may provide a 
new, simple modality for intervention 
with the successful colonization of cir- 
culating malignant cells. 
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Increasing Incidence of 
Primary Malignant Brain 
Tumors: Influence of 
Diagnostic Methods 
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Background: The incidence of brain 
cancer has increased dramatically over 
the last decades in most developed 
countries. Whether these trends can be 
attributed .to improved diagnosis is not 
clear. Purpose: To determine the effect 
of new imaging technology on in- 
creased rates of brain cancer, we as- 
sessed the level of detection for neuro- 
logical disorders when computed to- 
mography (CD and magnetic reso- 
nance imaging (MRI) results were not 
available. Methods: A neurologist per- 
formed a blind review of hospital 
charts from 356 randomly selected 
patients, hospitalized between 1985 and 
1989 for neurological disorders, includ- 
ing brain cancer. All prediagnosis in- 
formation except CT and MRI results 
was used as a basis for diagnostic re- 
evaluation. Also, a random sample of 
151 brain cancer patients diagnosed 
between 1960 and 1965 was selected for 
a description of diagnostic methods 
used during that period. Results: A 
comparison between the original diag- 
noses and the re-evaluations for 
patients in the 1985-1989 sample indi- 
cated that there was, among the dis- 
eases selected, a 24% misdassiflcatton 
when CT scans and MRI were not 
available. In particular, 20% of brain 
tumors were undetected (95% con- 
fidence interval = 15%-25%), and 10% 
of non-tumor disorders were inac- 
curately labeled as brain tumors in the 
absence of these tests. The repeatability 
of the re-evaluations was 86%. Con- 
elusions: Among elderly North Ameri- 
cans, at least twofold increases In brain 
cancer incidence were observed over 
the last two decades. Since our findings 
show that CT scans and MRI are 
responsible for the detection of about 
20% of brain tumors, we conclude that 



oater factors also are responsible for 
the observed trends. [J Natl Cancer 
Inst 84:442-445, 1992] 



Brain cancer is often disabling and 
fatal. Races of mortality from brain cancer 
have increased substantially, especially 
among the elderly (1-4), over the last 
decades in most developed countries. 
Whether such trends reflect a rise in brain 
cancer risk is controversial. Some inves- 
tigators have attributed these increasing 
trends to improved diagnostic methods 
(5-7). Others argue That because of the 
magnitude of the increase and because 
brain cancer rates started to increase 
before the introduction of new imaging 
technology, the trends could not be due 
entirely to improved diagnostic methods 
(12). 

Computed tomography (CT), intro- 
duced in the 1970s, may partly be respon- 
sible for increased tumor detection. Mag- 
netic resonance imaging (MRI). which 
provides additional anatomic resolution, 
was introduced in the 1980s. MRI also 
can Increase the rate of detection of 
tumors, in particular, those in regions of 
the brain such as the temporal lobe, the 
brain stem, and posterior fossa that are 
less easily visualized by other methods. 

Numerous studies have assessed the 
diagnostic value of CT scans and MRI for 
Intracranial disorders ($-/£), mainly by 
comparing their accuracy with other 
methods of diagnosis. For example, it 
was found that CT scans had slighriy 
higher sensidviry and specificity com- 
pared with radionuclide brain scans (#) 
and cerebral angiography (9) for the 
detection of brain tumors and cerebrovas- 
cular disease, in particular. The difference 
in these indices of accuracy between the 
two tests was only about 3%, however. 
Other studies indicated that die use of CT 
scans decreased the perceived need for 
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Abstract 

Human multiple myeloma is a presently incurable hemato- 
logic malignancy, and novel biologically based therapies are 
urgently needed. GCS-100 is a polysaccharide derived from 
citrus pectin in clinical development for the treatment of 
cancer. Here we show that GCS-100 induces apoptosis in 
various multiple myeloma cell lines, including those resistant 
to dexamethasone, melphalan, or doxorubicin. Examination 
of purified patient multiple myeloma cells showed similar 
results. Specifically, GCS-100 decreases viability of bortezo- 
mib/PS-341 -resistant multiple myeloma patient cells. Impor- 
tantly, GCS-100 inhibits multiple myeloma cell growth induced 
by adhesion to bone marrow stromal cells; overcome the 
growth advantage conferred by antiapoptotic protein Bcl-2, 
heat shock protein-27, and nuclear factor-K,B; and blocks 
vascular endothelial growth factor- induced migration of 
multiple myeloma cells. GCS-100- induced apoptosis is asso- 
ciated with activation of caspase-8 and caspase-3 followed by 
proteolytic cleavage of poly(ADP-ribose) polymerase enzyme. 
Combined with dexamethasone, GCS-100 induces additive 
anti-multiple myeloma cytotoxicity associated with mitochon- 
drial apoptotic signaling via release of cytochrome c and 
Smac followed by activation of caspase-3. Moreover, GCS-100 + 
dexamethasone-induced apoptosis in multiple myeloma cells 
is accompanied by a marked inhibition of an antiapoptotic 
protein Galectin-3, without significant alteration in Bcl-2 
expression. Collectively, these findings provide the frame- 
work for clinical evaluation of GCS-100, either alone or in 
combination with dexamethasone, to inhibit tumor growth, 
overcome drug resistance, and improve outcome for patients 
with this universally fatal hematologic malignancy. (Cancer 
Res 2005; 65(18): 8350-8) 

Introduction 

Multiple myeloma remains fatal despite all available therapies. 
Initial treatment with dexamethasone effectively induces multiple 
myeloma cell apoptosis; however, prolonged drug exposures results 
in the development of chemoresistance (1). The mechanisms 
mediating drug resistance include defective apoptotic signaling, 
overexpression of antiapoptotic proteins such as Bcl-2, expression 
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of multidrug resistance (MDR) gene, and the presence of 
growth-promoting cytokines in the bone marrow microenviron- 
ment (2-4). Novel anti-multiple myeloma agents that reverse drug 
resistance and enhance multiple myeloma cell death are urgently 
needed. 

Glycomics, the study of how a cells array of polysaccharides 
interact with a wide range of proteins and affect cellular 
phenotype in the context of cell-cell and cell-tissue interactions 
has identified novel therapeutics (5). Pioneering studies by Raz 
et al. showed the presence of galactoside-specific binding lectins 
(Galectins) on the tumor cells, suggesting a potential therapeutic 
approach targeting carbohydrate-binding protein(s) on the surface 
of malignant cells (6). Modified citrus pectins (MCP) are complex 
carbohydrates capable of combining with carbohydrate-binding 
domain of Galectin-3 (7). These compounds have been shown to 
inhibit the growth and metastasis of cancer cells and have shown 
antiangiogenic activity (8). GCS-100 is a MCP in the clinical 
development. In the present study, we asked (a) whether GCS-100 
affects multiple myeloma cell viability and (b) whether a 
combination of minimally toxic doses of GCS-100 with other 
conventional anti-multiple myeloma drugs overcomes drug 
resistance and enhances anti-multiple myeloma activity. We show 
that (a) GCS-100 induces apoptosis in multiple myeloma cells 
resistant to conventional and bortezomib therapies, without 
significantly altering normal cell viability; (b) GCS-100-triggered 
apoptosis is associated with activation of caspase-8 and caspase-3 
followed by proteolytic cleavage of poly(ADP-ribose) polymerase 
(PARP); (c) GCS-100 overcomes the growth and survival benefits 
conferred by the bone marrow microenvironment; (d) GCS-100 
overcomes drug resistance mechanisms mediated by Bcl-2, heat 
shock protein-27 (Hsp-27), and nuclear factor-K B (NF-kB); and 
finally, (e) combination of subtoxic doses of GCS-100 and 
dexamethasone triggers significant apoptosis in multiple myeloma 
cells via mitochondria/caspase activation cascades and correlates 
with marked down-regulation of MCP-binding antiapoptotic 
protein Galectin-3. These preclinical studies provide the frame- 
work for clinical evaluation of GCS-100 either as monotherapy or 
in combination with less toxic doses of dexamethasone to inhibit 
multiple myeloma cell growth and overcome drug resistance. 

Materials and Methods 

Cell culture and reagents. Dexamethasone-sensitive MM. IS and 
dexamethasone-resistant MM.1R human multiple myeloma cell lines 
(9, 10) were kindly provided by Dr. Steven Rosen and Nancy Krett 
(Northwestern University, Chicago, IL). doxorubicin-resistant (Dox-40) and 
melphalan -resistant (LR-5) RPMI-8226 cells were kindly provided by 
Dr. William Dalton (Moffit Cancer Center, Tampa, FL). U266, RPMI-8226, 
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and 0CI-My5 multiple myeloma cell lines were obtained from the 
American Type Culture Collection (Rockville, MD). SUDHL-4 (DHL-4) 
and SUDHL-6 (DHL-6) lymphoma cell lines were kindly provided by 
Dr. Margaret Shipp (Dana-Farber Cancer Institute, Boston, MA). Human 
B-cell lymphoma cell line RC-K8 was kindly provided by Dr. Thomas 
Gilmore (Boston University, Boston, MA). All cell lines were grown in 
RPMI 1640 supplemented with 10% heat- inactivated fetal bovine serum 
(FBS), 100 units/mL penicillin, 100 ug/mL streptomycin, and 2 mmol/L 
L-glutamine. Multiple myeloma cells were isolated from patients relapsing 
after multiple prior therapies including dexamethasone, thalidomide, or 
bortezomib and purified by CD138-positive selection using CD 138 
(Syndecan-1) Micro Beads and the Auto MACS magnetic cell sorter 
(Miltenyi Bio tec, Inc., Auburn, CA). An informed consent was obtained 
from all patients in accordance with the Helsinki protocol. Cells were 
treated with GCS-100 (GlycoGenesys, Inc., Boston, MA), dexamethasone 
(Sigma, St Louis, MO), PK-11195 (Sigma), or bortezomib (Millennium 
Pharmaceuticals, Cambridge, MA). 

Cell viability and quantification cell death. Cell viability was assessed 
by 3-(4,5-dimethylthiozol-2-yl)-2,5-diphenyltetrazolium bromide (MTT; 
Chemicon International, Inc., Temecula, CA) assay (Roche Molecular 
Biochemicals, Indianapolis, IN) as previously described (11). Nuclear 
condensation and segmentation are specific events observed during 
apoptosis (12, 13). Cell Death Detection ELISA p,ua was used to quantitate 
cell death, as per manufacturer's instructions (Roche Applied Sciences, 
Indianapolis, EN). Apoptosis was also confirmed by Western blot analysis of 
proteolytic cleavage of PARP enzyme (14). As an additional marker for 
apoptosis, nuclear morphology was examined using histochemical staining 
with 4',6-diamidine-2'-phenylindole diHCl (DAPI, Sigma), a fluorescent dye 
that selectively labels DNA. Briefly, 1.0 x 10 6 MM. IS cells were incubated 
with GCS-100 (700 Ug/mL) for 36 hours, centrifuged onto a glass slide using 
a cytospin, and fixed in 10% (v/v) formalin in PBS (15 minutes, 23 °C). 
This was followed by incubation with 0.1 ug/mL DAPI in methanol 
(15 minutes, 23 °C). Alter washing, cells were mounted under a coverslip in 
glycerol and viewed using a Zeiss Axioplan-2 epifluorescence microscope 
equipped with UV excitation filter. 

Transwell cell migration assay. Cell migration was assayed using a 
modified Boyden chamber, as previously described (15) using a 24-well plate 
with 8-um pore size inserts. Before the assay, the upper and lower chambers 
were precoated with fibronectin (10 ug/mL). MM. IS cells were starved in 2% 
serum containing culture medium for 6 hours and then treated with GCS- 
100 for 4 hours. Multiple myeloma cells (2 x 10 6 cells/mL) were then placed 
into the upper chamber of the transwell system. To the lower chamber was 
added RPMI (1% FBS), 50 ng/mL of rVEGF 165 , or with GCS-100 (200 or 500 
Ug/mL). The plates were then incubated at 37°C for 6 hours, and cells in the 
lower chamber were then harvested. The number of viable migrated cells 
were gated and measured using a Beckman Coulter counter model ZBII 
(Beckman Coulter, Fullerton, CA). A migration index was calculated to 
compare migration of cells relative to control. The migration index was 
defined as the percentage of live migrated cells in the sample (± drug and 
± rVEGF) divided by the percentage of live migrated cells in the control 
(no drug or rVEGF). 

Bone marrow stromal cell cultures. Bone marrow aspirates from 
patients with multiple myeloma were subjected to mononuclear cells 
separation by Ficoll-Hipaque density sedimentation and were cultured 
in vitro to establish long- term bone marrow cultures, as described 
previously (16, 17). Adherent cell monolayer was harvested in HBSS 
containing 0.25% trypsin and 0.02% EDTA, washed, and collected by 
centrifugation. 

Effect of GCS-100 on paracrine multiple myeloma cell growth in the 
bone marrow. To determine the effect of GCS-100 treatment on growth of 
multiple myeloma cells adherent to bone marrow stromal cells (BMSC), 
MM.1S cells were cultured for 48 hours in BMSC-coated 96-well plates 
(Costar, Cambridge, MA) in the presence or absence of various concen- 
trations of GCS-100. After treatment, DNA synthesis was measured by 
[ 3 H] thymidine (Perkin-Elmer, Boston, MA) uptake, as previously described 
(17). Cells were pulsed with [^thymidine (0.5 uCi per well) during the last 
8 hours of 48-hour cultures. All experiments were done in triplicate. 



Measurement of mitochondrial membrane potential (Af m ) and 
superoxide generation (Oj). Serum starved (2% serum containing culture 
medium for 6 hours) MM.1S cells were treated with GCS-100 for 24 hours, 
stained with lipophilic cationic dye CMXRos (Mitotracker Red) in PBS for 
20 minutes at 37 °C, and analyzed by flow cytometry to assay for 
alterations in Af m (18). 

Western blotting. Protein lysates were prepared and Western blot 
analysis was done as previously described (19). Briefly, equal amounts of 
proteins were resolved by 10% or 12.5% SDS-PAGE and transferred onto 
nitrocellulose membranes. Filters were blocked by incubation in 5% dry 
milk in PBST (0.05% Tween 20 in PBS) and probed with anti-cytochrome c, 
anti-Smac, anti-PARP, Bcl-2 and PARP (BD Biosciences PharMingen, San 
Diego, CA); anti-tubulin (Sigma); anti-Galectin-3 (Chemicon International), 
and cleaved anti-caspase-8, anti-caspase-9, or cleaved anti-caspase-3 (Cell 
Signaling Technology, Beverly, MA) antibodies. Blots were then developed by 
enhanced chemiluminescence (Amersham, Arlington Heights, IL). 

Isobologram analysis. The interaction between anti-multiple myeloma 
agents dexamethasone and GCS-100 was analyzed using "CalcuSyn" 
software program (Biosoft, Ferguson, MO and Cambridge, United 
Kingdom). A combination index (CI) of <1.0 indicates synergism and 
CI = 1.0 indicates additive activity. 

Results 

GCS-100 inhibits growth and triggers apoptosis in multiple 
myeloma cell lines. We first determined whether GCS-100 affects 
the viability in multiple myeloma cells. Treatment of multiple 
myeloma cell lines (MM.1S, MM.1R, RPMI-8226, LR-5, U266, and 
Dox-40) with GCS-100 for 24 hours induces a dose-dependent 
significant (P < 0.005, n = 3) decrease in cell viability in all cell 
lines (IC50 range, 350-550 ug/mL; Fig. L4). To determine whether 
GCS-100- induced decreased multiple myeloma cell viability is due 
to apoptosis, various multiple myeloma cell lines were treated at 
their respective IC 50 for 24 hours, harvested, and analyzed for 
apoptosis. GCS-100 triggered significant apoptosis in these cells as 
measured by DNA fragmentation (Fig. 15), a hallmark of apoptosis 
(ref. 20; P < 0.004; n = 2). We next examined whether GCS-100 
triggers morphologic changes characteristic of apoptosis. Chro- 
matin condensation and nuclear disintegration are typical signs of 
apoptotic cell death (12, 13). MM.1S cells treated with GCS-100 
(700 ug/mL) for 36 hours show a marked increase in nuclear 
condensation, as indicated by the dense staining pattern of DAPI 
observed under phase contrast microscopy (Fig. IC, right). Arrows 
indicate cell nuclei that are in the process of apoptosis (Fig. IC, 
right). In contrast, untreated control cells exhibited homoge- 
neous and intact nuclei (Fig. IC, left). 

Besides nuclear condensation, appearance of apoptotic anti- 
bodies, and oligonucleosomal DNA, the induction of apoptosis 
also involves activity of aspartate specific cysteine proteases or 
caspases (cysteinyl, aspartate-specific proteases), which can either 
inactivate or activate target substrates such as, PARP by pro- 
teolytic cleavage (21). Initiator caspases undergo autocatalytic 
processing and cleave and activate the downstream executioner 
caspases that orchestrate cell death (21). Genetic and biochem- 
ical evidence indicates that apoptosis proceeds by two major 
cell death pathways: an intrinsic pathway that involves 
mitochondrial membrane permeabilization and release of several 
apoptogenic factors, followed by caspase-9 activation and an 
extrinsic apoptotic signaling pathway that occurs via caspase- 
8 activation (22). Both caspase-8 and caspase-9 activate down- 
stream caspase-3. 

We next examined whether GCS-100 triggers extrinsic or 
intrinsic apoptotic signaling pathways. Our results further show 
that GCS-100 (700 ug/mL) induces activation of caspase-8 and 
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Figure 1. GCS-100 inhibits growth and 
triggers apoptosis in multiple myeloma 
(MM) cells. A, MTT assays were done after 
incubation of dexamethasone-sensitive 
(MM.1S, -o-), dexamethasone-resistant 
(MM.1R, -♦-), RPMI-8226 (-•-), 
melphalan-resistant (LR-5, -a-), and 
U266 cells with indicated doses of 
GCS-100 for 48 hours. Points, mean 
from three independent experiments; 
bars, ±SD. P < 0.005 for all cell lines 
(IC 50 range for cell lines, 350-650 ng/mL). 
B, MM.1S, MM.1R, RPMI-8226, LR-5, 
doxorubicin-resistant (Dox-40), and U266 
were cultured for 24 hours with GCS-100 at 
their respective IC 50 and analyzed for 
apoptosis by DNA fragmentation assays. 
Columns, mean from three independent 
experiments; bars, ±SD. C, MM.1S cells 
were treated with GCS-100 (700 ng/mL) for 
48 hours, centrifuged onto a glass slide, 
fixed with 10% (v/v) formalin in PBS, and 
stained with DAP! (0.1 ng/mL). Nuclear 
morphology was examined as described in 
Materials and Methods. Fluorescence 
micrographs of DAPI-stained cells from two 
independent experiments. Arrows indicate 
apoptotic nuclei with nuclear condensation 
and DNA apoptotic bodies. D, MM.1S ceils 
were treated with GCS-100 (700 jig/mL) 
for 48 hours; cytosolic proteins were 
separated by 12.5% SDS-PAGE and 
analyzed by immunoblotting with 
cleaved anti-caspase-8 (top), cleaved 
anti-caspase-3 (middle), or anti-PARP 
(bottom) antibodies. Representative of 
three independent experiments. FL, 
full-length; CF, cleaved fragment. E, 
MM.1S cells were treated with the indicated 
concentrations of GCS-100 for 48 hours, 
harvested, and analyzed for changes in 
Af m by CMXRos staining. Columns, 
means of three independent experiments; 
bars, ± SD. As a positive control, cells were 
also treated with bortezomib (7 nmol/L) 
for 48 hours and analyzed for Af m . 
F, MM.1S cells were treated with 
GCS-100 (700 ng/mL) in the presence or 
absence of pan caspase (z-VAD-fmk), 
caspase-8 (lETD-fmk), or caspase-9 
inhibitor (LEHD-fmk) for 48 hours and then 
analyzed for viability using MTT assay. 
Columns, mean of three independent 
experiments; bars, ±SD. 



caspase-3 followed by PARP cleavage (Fig. ID, top> middle and 
bottom, respectively). Stress-induced apoptosis correlates with 
mitochondria-related events: loss of A!F m , and generation of 
reactive oxygen species (22). No alterations in A*F m were observed 
after treatment of MM.1S cells with GCS-100 at 350 or 700 ug/mL; 
however, a high dose of GCS-100 (1.4 mg/mL) decreased Af m 
(Fig. IE). As a positive control, treatment of MM. IS cells with 
bortezomib (7 nmol/L) for 24 hours significantly decreased AfP m in 
MM. IS cells, as evidenced by an increase in number of CMXRos- 
negative cells {P < 0.005, n = 3). No OJ production or caspase-9 
activation was noted in MM. IS cells after treatment with GCS-100 
at 350 or 700 ug/mL (data not shown). Together, these findings 
suggest that GCS-100-triggered multiple myeloma cell apoptosis 
predominantly proceeds via caspase-8-to-caspase-3 pathway. 



We next examined the requirement of caspase activation during 
GCS-100-induced apoptosis. MM.1S cells were treated with GCS- 
100 (700 ug/mL) in the presence or absence of caspase-8 inhibitor 
(lETD-fmk), caspase-9 inhibitor (LEHD-fmk), or pan-caspase 
inhibitor (z-VAD-fmk). Pan-caspase inhibitor significantly blocked 
GCS-100-triggered apoptosis; selective caspase-8 inhibition also 
provided modest rescue from GCS-100-induced apoptosis, where- 
as blockade of caspase-9 provided no protection against GCS-100- 
induced apoptosis (Fig. IF). Of note, however, are the findings 
that caspase-8 and caspase-3 cleavage are late event occurring 
at higher doses of GCS-100 and that caspase-8 inhibition does 
not completely block GCS-100-induced cell death; therefore, it is 
possible that other cellular death mechanisms besides apoptosis, 
such as autophagy, may also be active. Our ongoing studies are 
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focused on examining this issue. Nonetheless, our data suggest 
that GCS-100 triggers apoptosis in multiple myeloma cells and is 
associated with caspase-8 mediated apoptotic signaling cascade. 

GCS-100 inhibits growth of multiple myeloma patient cells. 
We next asked whether GCS-100 affects purified patient multiple 
myeloma cells; tumor cells from six multiple myeloma patients 
relapsing after multiple prior therapies including dexamethasone, 
bortezomib, and thalidomide were treated with GCS-100 (100-700 
Ug/mL) for 24 hours and then analyzed for both viability and 
apoptosis. Treatment of purified multiple myeloma cells with 
GCS-100 for 24 hours induces a dose-dependent significant 
(P < 0.005, n - 3) decrease in cell viability in all patient multiple 
myeloma cells (ICso range, 350-500 ug/mL; Fig. 2/1). Importantly, 
multiple myeloma was refractory to bortezomib in four patients 
and resistant to thalidomide and dexamethasone therapies in 
two patients. The GCS-100-induced decrease in the viability of 
patient cells was due to apoptosis in these cells, as evidenced by 
marked DNA fragmentation and PARP cleavage (Fig. IB). Taken 
together, our data shows that GCS-100 effectively inhibits growth 
of chemoresistant multiple myeloma cells and suggests indepen- 
dent mechanisms of resistance to doxorubicin, melphalan, and 
dexamethasone versus GCS-100. 

GCS-100 does not affect the viability of normal lymphocytes. 
Normal lymphocytes from five healthy donors were treated with 
various doses (100-600 ug/mL) of GCS-100 and analyzed for 
cytotoxicity. In contrast to multiple myeloma cells, survival of 
normal lymphocytes was not altered significantly {P = 0.27 from J-T 
trend test) even at higher doses (600 Ug/mL) of GCS-100 (Fig. 2C). 
No significant apoptosis of normal lymphocytes was induced by 



GCS-100 (data not shown). These findings indicate that GCS-100 
has selective anti-multiple myeloma activity. 

GCS-100 inhibits paracrine multiple myeloma growth 
triggered by adherence to bone marrow stromal cells. Our 
previous studies have shown that bone marrow microenvironment 
confers cell growth in multiple myeloma cells (1, 2, 16); we 
therefore next studied the effect of GCS-100 on paracrine multiple 
myeloma cell growth in the bone marrow milieu. We first examined 
direct toxicity of GCS-100 on BMSCs from patients {n = 4) using 
MTT assay, as in our prior studies (23, 24), and observed no 
significant growth inhibition (5-10%) in response to GCS-100 
treatment (data not shown). MM. IS multiple myeloma cells were 
then cultured with or without BMSCs in the presence or absence of 
GCS-100. Adherence of tumor cells to BMSCs triggered increased 
[ 3 H]thymidine uptake of MM.1S cells (1.55-fold increase, P < 0.03); 
(Fig. 2D), and GCS-100 inhibited this up-regulation of growth in 
a dose-dependent manner (P < 0.03). These findings show that 
GCS-100 not only directly targets multiple myeloma cells but also 
overcomes the cytoprotective effects of the bone marrow 
microenvironment 

GCS-100 blocks vascular endothelial growth- factor- induced 
migration of multiple myeloma cells. Vascular endothelial 
growth factor (VEGF) is elevated in the multiple myeloma bone 
marrow microenvironment, and our studies showed that VEGF 
triggers migration and growth of multiple myeloma cells and 
angiogenesis in multiple myeloma (15). We next therefore 
examined whether GCS-100 affects VEGF-triggered multiple 
myeloma cell migration. Multiple myeloma cell migration was 
evaluated using a modified Boyden chamber. Results show that 



125 



CDl38-posltive 
patient MM cells 




0 100 200 300 400 500 600 700 
GCS-100 (ngftnl) 




GCS-100 
(500ug/ml) 



- + - + 



CDl36-positive patient MM cells 



0.20 




0.10- 



| 0.05 
> 



0.00 



i i 1 1— i r— 

100 200 300 400 500 600 

GCS-100 (ngrtnl) 



«S 3 





GCS-100 0 350 500 700 0 350 500 700 0 350 500 700 



MM.1S 



BMSCs 



MM.1S + BMSCs 



Figure 2. A, purified (CD138*) multiple 
myeloma {MM) cells from patients were 
treated with indicated concentrations of 
GCS-100 for 48 hours and analyzed for 
viability by MTT assay. Points, means of 
triplicate samples; bars, ±SD. B, purified 
multiple myeloma cells from patients 
were treated with GCS-100 for 24 hours 
and analyzed for apoptosis by DNA 
fragmentation assay. Columns, means of 
triplicate samples; bars, ±SD. P < 0.005. 
Inset, patient multiple myeloma cells were 
also analyzed for GCS-100-induced 
apoptosis by proteolytic cleavage of 
PARP. Representative of independent 
experiments with similar results from four 
different patients. C, normal lymphocytes 
from five healthy donors were treated with 
indicated concentrations of GCS-100 for 
48 hours and analyzed for viability. Points, 
means of three independent experiments; 
bars, ±SD. D, GCS-100 inhibits paracrine 
multiple myeloma cell growth. MM.1S 
cells were cultured in BMSC-coated or 
noncoated plates for 48 hours in the 
presence of medium alone or with the 
Indicated concentrations of GCS-100. DNA 
synthesis was assessed by [ 3 H]-thymidine 
uptake assay. Columns, means of triplicate 
cultures; bars, ±SD. 
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VEGF alone markedly increases MM. IS cell migration and that 
GCS-100 significantly {P < 0.05) inhibits VEGF-dependent multi- 
ple myeloma cell migration (Fig. 3/1). Importantly, GCS-100 at the 
concentrations used in migration assays did not affect survival of 
multiple myeloma cells (viability >95%), as assessed by MTT assay 
(data not shown). These findings indicate that GCS-100 may 
negatively regulate homing of multiple myeloma cells to the bone 
marrow, as well as their egress into the peripheral blood. 

GCS-100 overcomes Bel -2- mediated cytoprotective effects. 
Besides the multiple myeloma bone marrow milieu, there are other 
mechanisms within multiple myeloma cells that facilitate devel- 
opment of drug resistance. For example, Bcl-2 confers resistance to 
conventional therapies in cancer cells, including multiple myeloma 
(3). We therefore next examined whether ectopic expression of 
Bcl-2 in MM. IS cells affects responsiveness to GCS-100. MM. IS 
cells were transfected with either empty vector or vector con- 
taining Bcl-2. Western blot analysis show significantly enhanced 
Bcl-2 protein levels in Bcl-2- compared with the empty vector- 
transfected MM. IS cells (Fig. 3B, inset). Nontransfected, vector- 
or Bcl2-transfected MM.1S cells were treated with GCS-100 
(700 ug/mL) for 48 hours and then analyzed for alterations in 
cell viability. GCS-100 significantly decreases cell viability in all cell 
types {P < 0.005; Fig. 35). Nonetheless, GCS-100 induced less cell 
death in Bcl-2- transfected (15 ± 3.3%) compared with empty 
vector-transfected MM. IS cells. Together, these data show the 
ability of GCS-100 to overcome the cytoprotective effects of Bcl-2 
in multiple myeloma cells. 

GCS-100 triggers apoptosis in cells with mutated IkB-ol/ 
activated nuclear factor-KB. Constitutive activation of the NF-kB 
signal transduction pathway has been implicated in several 
hematologic malignancies, including multiple myeloma (2, 25). 
NF-kB remains inactivated in the cytoplasm due to its complex 
formation with inhibitory protein IkB-o;. Upon growth or survival 
stimulation, IkB-qc is phosphorylated, ubiquitinated, and degraded 
by proteasomes, leading to the disassociation of p50/65 and its 
translocation to the nucleus (26). Activated NF-kB binds to the 
consensus sites present within the promoter region of various 
growth factors and thereby induces their transcription and 
secretion (2, 27). Mutations that lead to inactivation of IkB results 
in constitutively activated NF-kB signaling pathway and growth. 
RC-K8 lymphoma cell line was recently characterized with 
mutations that leads to the inactivation of the gene encoding 
IkB-o: resulting in constitutively increased expression of several 
Rel/NF-KB target genes required for growth and survival (28). 
We therefore used this cell line as a model to examine whether 
GCS-100 overcome the growth conferred by NF-kB activation. As 
in prior study (28), we observed constitutively activated NF-kB 
activity without any detectable IkB-cx protein in RC-K8 cells 
(data not shown). Treatment of RC-K8 cells with GCS-100 
significantly (P < 0.005) decreases the viability in these cells 
(Fig. 3C). As a positive control in the assay, GCS-100 triggered 
marked decrease in the viability of multiple myeloma cells obtained 
from bortezomib-refractory patients (Fig. 3C). These findings 
suggest potential utility of GCS-100 to overcome NF-KB-mediated 
growth, survival, and drug resistance in cancer cells. 

GCS-100 overcomes bortezomib resistance in lymphoma 
cells. To exclude the possibility that the ability of GCS-100 to 
overcome bortezomib resistance is restricted to multiple myeloma 
cells, we next did similar experiments using bortezomib-resistant 
SUDHL4 (DHL-4) lymphoma cells (11). DHL4 cells were treated 
with various concentrations of GCS-100 for 24 and 48 hours, 



harvested, and analyzed for cell viability. GCS-100 decreased 
viability of DHL4 cells, with an IC50 of 300 to 350 ug/mL at 48 hours 
(Fig. 3D). Together, these findings show that GCS-100 overcomes 
bortezomib resistance in multiple myeloma as well as other cancer 
cell types, and suggest its potential clinical use in bortezomib- 
refractory cancer patients. 

Combined treatment with GCS-100 and antagonist to 
peripheral benzodiazepine receptor PK-11195 or dexametha- 
sone induces synergistic/additive anti-multiple myeloma 
activity. Having shown that GCS-100 is an effective anti-multiple 
myeloma agent, we next examined whether GCS-100 can be 
combined with other anti-multiple myeloma agents to enhance 
cytotoxicity. The rationale for combining the two agents is 
provided, in part, by the mechanisms of their action. For example, 
our findings show that GCS-100 primarily triggers caspase- 
8 mediated apoptotic signaling cascade (extrinsic pathway); 
therefore, we asked whether combining GCS-100 with another 
therapeutic agent that specifically targets mitochondria (intrinsic 
pathway) may increase overall anti-multiple myeloma activity. To 
address this issue, we used PK-11195, an antagonist to mitochon- 
drial peripheral benzodiazepine receptor (29). Treatment of cells 
with GCS-100 + PK-11195 triggered synergistic anti-multiple 
myeloma activity, as evidenced by a significant decrease in the 
viability of MM.1S cells (Fig. 4/1). 

To further address this issue, we combined GCS-100 with 
dexamethasone, an agent commonly used to treat multiple 
myeloma that induces mitochondrial apoptotic signaling (19). 
MM. IS cells were treated with dexamethasone (0.025 umol/L) and 
indicated concentrations of GCS-100 and analyzed for viability. 
GCS-100 significantly enhances the anti-multiple myeloma activity 
of dexamethasone induced (additive effect with CI =1.0; Fig. 4B). 
Similar results were obtained using purified patient multiple 
myeloma cells, without any significant effect of combined low 
doses of these agents on the viability of normal lymphocytes 
(data not shown). Furthermore, combined low doses of GCS-100 + 
dexamethasone triggered PARP cleavage and activation of caspase-3 
(Fig. 4C), whereas neither agent alone at these low doses affected 
PARP or caspase-3 cleavage (Fig. 4C). We next determined whether 
low doses of GCS-100 -1- dexamethasone trigger release of 
mitochondrial proapoptotic proteins Smac and cytochrome c. 
MM.1S cells were treated with GCS-100 (125 ug/mL), dexametha- 
sone (0.025 umol/L), or GCS-100 + dexamethasone; cytosolic 
extracts were then prepared and subjected to immunoblot analysis 
with anti-Smac or anti-cytochrome c antibodies (Fig. 4, top and 
middle). Treatment of MM.1S cells with GCS-100 + dexamethasone 
induces the release of both cytochrome c and Smac from mito- 
chondria to cytosol (Fig. 4D, top and middle). In contrast, neither 
agent alone at these concentrations induced significant release of 
cytochrome c and Smac. Reprobing the immunoblots with anti- 
tubulin antibodies confirms equal protein loading (Fig. 4, bottom). 

GCS-100 + dexamethasone- induced apoptosis in multiple 
myeloma cells is associated with down-regulation of an 
antiapoptotic protein Galectin-3. Previous studies have linked 
MCP to Galectin-3, a carbohydrate-binding protein (7, 30). 
Galectin-3 shares an affinity for p-galactoside-contauning glyco- 
conjugates and a conserved sequence of the sugar-binding motif 
(31, 32). Importantly, Galectin-3 is associated with tumor cell ad- 
hesion, proliferation, differentiation, angiogenesis, and metastasis 
(31). Other studies showed that Galectin-3 is an antiapoptotic 
protein (33-35) and shares a functional BH1 (NWGR) domain of 
Bcl-2 family (36). In the context of multiple myeloma, Bcl-2 is 
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Figure 3. A, growth factor-deprived MM.1S 
cells were either pretreated with indicated 
concentrations of GCS-100 or left untreated. 
Cells were then plated on a fibronectin-coated 
polycarbonate membrane pore size) in a 
modified Boyden chamber and exposed for 4 hours 
to VEGF (50 ng/mL) in the lower chamber. 
Cells on the lower part of the membrane were then 
counted with a Coulter counter ZBII. Columns, 
means from three independent experiment; 
bars, ±SD. B, GCS-100 decreases survival 
in Bcl-2- overexpressing MM.1S cells. 
Nontransfected, empty vector- or 
Bcl-2-transfected MM.1S cells were treated with 
indicated concentrations of GCS-100 for 48 hours 
and assessed for viability using MTT assays. 
Columns, mean of two independent experiments; 
bars, ±SD. P < 0.004. Inset, immunoblot showing 
Bcl-2 protein levels in MM.1S cells transfected 
with Bcl-2 or empty (neo) vector. C, RC-K8 
lymphoma cells carrying mutant IkB-u and multiple 
myeloma cells from bortezomib-refractory patient 
were cultured in the presence or absence of 
indicated concentration GCS-100 for 48 hours 
followed by analysis using MTT assay. Columns, 
means of three independent experiments; bars, 
±SD. D, bortezomib-resistant DHL-4 lymphoma 
cells were treated with indicated concentrations of 
GCS-100 for 24 (-■-) and 48 hours (-□-), 
harvested, and analyzed by MTT assay. Points, 
mean from three independent experiments; 
bars, ±SE. 
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known to confer drug resistance; however, the expression and 
function of Galectin-3 in multiple myeloma cells is unclear. We 
therefore first examined the expression of Galectin-3 in various 
multiple myeloma cell lines. Western blot analysis shows that 
Galectin-3 is differentially expressed in various multiple myeloma 
cell lines (Fig. 5A and B, top). Reprobing the blots with control 
protein tubulin confirmed equal protein loading in each lane 
(Fig. 5A and B, bottom). These results are consistent with other 
study showing Galectin-3 expression in two multiple myeloma cell 
lines AF10 and H929 (37). 

Galentin-3 has been reported as a negative regulator of apoptosis 
(34, 36, 38). Because both Bci-2 and Galectin-3 are antiapoptotic 
proteins, we asked whether GCS-100-, dexamethasone-, or GCS-100 
+ dexamethasone-triggered multiple myeloma cell death modu- 
lates their expression. Treatment of MM.1S cells with either GCS- 
100 or dexamethasone does not alter either Galectin-3 or Bcl-2 
expression (data not shown). Importantly, combined treatment of 
multiple myeloma cells with subtoxic concentrations of GCS-100 
and dexamethasone markedly decreases Galectin-3 expression 
(Fig. 5C, top), without any changes in tubulin (control protein; 
Fig. 5C, bottom). Furthermore, GCS-100 + dexamethasone does not 
affect Bcl-2 levels (Fig. 5D, top), suggesting that alterations in 
Galectin-3 are specific. Prior studies have shown that Galectin-3 
inhibits a major mitochondrial proapoptotic protein cytochrome c, 
and our results show that GCS-100 + dexamethasone triggers the 
release of cytochrome c from mitochondria to cytosoL Together, 
these results suggest that GCS-100 + dexamethasone-induced 
multiple myeloma cell apoptosis likely proceeds by eliminating the 
inhibitory effect of Galectin-3 on cytochrome c. 



Discussion 

Our present study shows the following: (a) GCS-100, a novel 
carbohydrate-based agent, induces apoptosis in multiple myeloma 
cells resistant to conventional and bortezomib therapies with- 
out affecting normal lymphocyte viability; (b) GCS-100 inhibits 
growth of multiple myeloma cells even in the presence of BMSCs; 
(c) GCS-100 blocks VEGF-induced migration of multiple myeloma 
cells, suggesting its antiangiogenic activity; (d) GCS-100 overcomes 
both the growth/survival advantage conferred by NF-kB and the 
cytoprotective effects of antiapoptotic protein BCL-2; (e) GCS-100- 
induced apoptosis occurs predominantly via caspase-8-to-caspase- 
3 signaling pathway, whereas GCS-100 does not significantly 
alter mitochondrial apoptotic signaling, including alterations in 
A^m, O2 production, or activation of caspase-9; (f) the 
combination of low-dose GCS-100 and PK-11195 triggers syner- 
gistic anti-multiple myeloma activity; and finally, (g) the 
combination of low dose GCS-100 and dexamethasone triggers 
additive anti-multiple myeloma activity via both caspase cascade 
as well as inhibition of an antiapoptotic protein Galectin-3. 

The finding that GCS-100 induces apoptosis in multiple 
myeloma cell lines and patient cells is consistent with various 
other studies showing the antitumorigenic activity of MCP both 
in vitro and in vivo (7, 8, 39, 40). The mechanistic studies show that 
GCS-100-induced apoptosis is associated with activation of classic 
extrinsic cell death signaling pathway caspase-8/caspase-3/PARP. 
Conversely, inhibition of caspase-8 but not caspase-9 significantly 
attenuates GCS-100-triggered cell death. Because GCS-100 targets 
cell surface carbohydrate-binding proteins, it is likely to first affect 
cell surface receptors (i.e., activation of death receptors), which are 
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well known to trigger downstream caspase-8 via FADD (3, 41). Of 
note, however, is the finding that caspase-8/caspase-3 cleavage is 
late event occurring at higher doses of GCS-100 and that caspase- 
8 or pan-caspase inhibition does not completely block GCS-100- 
induced cell death. These data suggest that other nonapoptotic 
form of cell death, such as autophagy, may also be active, and our 
ongoing studies are focusing on this issue. Nevertheless, the 
present study shows that GCS-100 has marked antitumor activity 
and is a novel therapeutic agent in multiple myeloma Importantly, 
GCS-100 is less toxic to normal cells and therefore has therapeutic 
index suggesting a favorable side effect profile. 

Initial studies by Raz et al. showed that tumor cell surface lectins 
play an important role in cell-to-cell and ceU-to-substratum inter- 
actions during metastasis (42); therefore, lectins are attractive ther- 
apeutic targets in cancer. In this context, adhesion of multiple 
myeloma cell to BMSCs triggers growth and development of drug 
resistance (43). Our data shows that GCS-100, which targets cell sur- 
face lectins, markedly abrogates both multiple myeloma cell growth 
in the presence of BMSCs and VEGF-induced migration of multiple 
myeloma cells, suggesting that GCS-100 causes disruption of mul- 
tiple myeloma-to-BMSCs interactions, thereby blocking the tumor 
cell growth and survival signaling conferred by bone marrow milieu. 

We and others have shown intrinsic signaling cascades that 
mediate drug resistance in multiple myeloma cells, including Bcl-2 
(1), Hsp-27, or constitutive activity of NF-kB (11, 44). Our data 
suggest that Bcl-2 is unlikely to block GCS-100-induced cytotox- 
icity. First, Bcl-2 is predominantly localized in mitochondria and 
modulates the caspase-9 signaling pathway via alterations in the 
mitochondrial membrane potential/cytochrome c release (22). 
In contrast, GCS-100 does not affect either of these signaling 
pathways. Second, GCS-100 decreases viability of MM.1S cells with 
ectopically overexpressed Bcl-2. A residual resistance to GCS-100 
was noted in Bcl-2-transfected cells, which may be due to cyto- 



plasmic sequestration of Bcl-2 with other anti-death proteins. 
Nevertheless, our data show the ability of GCS-100 to overcome 
the cytoprotective effects of Bcl-2 in multiple myeloma cells. 

Hsp-27, like Bcl-2, contributes to the development of drug- 
resistance. Elevated levels of Hsp-27 transcripts have been 
observed in multiple myeloma versus normal cells (45). Our study 
using oligonucleotide arrays showed that Hsp-27 mRNA and 
protein is highly expressed in dexamethasone-resistant multiple 
myeloma cells compared with dexamethasone-sensitive multiple 
myeloma cells (44, 46). Importantly, GCS-100 induces apoptosis in 
both cell types in a similar time- and dose-dependent manner. 
Furthermore. Hsp-27 confers resistance to proteasome inhibitor 
PS-341/bortezomib in DHL-4 lymphoma cells (11), and our present 
study shows that treatment of DHL-4 cells with GCS-100 markedly 
decreases the viability in these cells. Together, these data suggest 
that GCS-100 overcomes Hsp-27-mediated drug resistance. 

Recent studies have reported that Galectin-3, like Bcl-2, is an 
antiapoptotic molecule (34, 36, 38) which is linked to MCP (31, 47). 
Our data show that GCS-100 does not alter Galectin-3 expression; 
however, GCS-100 + dexamethasone down-regulates Galectin-3 
expression. The finding that GCS-100 alone does not change 
Galectin-3 is likely consistent with the recent report showing that 
Galetin-3 translocates from nucleus to cytoplasm during apoptosis 
without changes in its total expression level. It is also possible 
that Galectin-3 is differentially regulated in response to various 
apoptotic stimuli in distinct cell types. Our ongoing studies are 
therefore focusing on these issues using stable overexpression of 
Galectin-3 or its mutants in multiple myeloma cells. Importantly, 
GCS-100 + dexamethasone-induced apoptosis in multiple myeloma 
cells is associated with decreases in Galectin-3; because Galectin-3 
is an antiapoptotic protein (34, 36, 38), its down-regulation may 
mediate or enhance apoptosis. Our finding that GCS-100 + dexa- 
methasone negatively regulate Galectin-3 expression is consistent 




Figure 4. A, MM.1S cells were treated with the 
indicated concentrations of GCS-100, PK-11195, 
or GCS-100 + PK-1 1 195 for 24 hours, harvested, 
and analyzed for viability by MTT assay. 

B, MM.1S cells were treated with the indicated 
concentrations of GCS-100 alone (-■-) or 
together with dexamethasone {Dex, 0.025 nmol/L, 
-•-) for 24 hours, harvested, and analyzed for 
viability by MTT assay. Columns, means from 
three independent experiments; bars, ±SD. 

C, MM.1S cells were treated with GCS-100 
(125 ng/mL), dexamethasone (0.025 nmol/L), 
or GCS-100 (125 ng/mL) + dexamethasone 
(0.025 nmol/L) for 24 hours and harvested. Total 
protein lysates were subjected to immunoblot 
analysis using anti-PARP (top), cleaved capsase-3 
(middle), or tubulin (bottom) antibodies. FL, 
full-length; CF t cleaved fragment. O, MM.1S cells 
were treated with GCS-100 (125 ng/mL), 
dexamethasone (0.025 nmol/L), or GCS-100 + 
dexamethasone for 24 hours and harvested. 
Cytosolic proteins were subjected to immunoblot 
analysis using anti-Smac (top), cytochrome c 
(middle), or tubulin (bottom) antibodies. 
Representative of three independent experiments 
with similar results. 
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Figure 5. A and B, expression of Gatectin-3 in multiple myeloma and lymphoma ceils. Immunoblot analysis of Galectin-3 was done using 40 ug of cell lysates 
from MM.1S, MM.1R, U266, Dox-6 t RPMI-8226, OCI-My5, S6B45, DHL-4, DHL-6, patient multiple myeloma (CD138 + ) cells. Protein lysates from BT549-Galectin-3 
overexpressing cells and human recombinant Galectin-3 protein were used as positive control for Galectin-3 expression. C, MM.1S cells were treated with GCS-100 
(125 ug/mL) + dexamethasone (Dex, 0.025 umol/L) for 48 hours and harvested. Protein lysates were subjected to immunoblot analysis using anti-Galectin-3 (top) 
or tubulin (bottom) antibodies. Representative of two independent experiments with similar results. D, MM.1S cells were treated with GCS-100 (125 ug/mL) + 
dexamethasone (0.025 umol/L) for 48 hours and harvested. Protein lysates were subjected to immunoblot analysis using anti-Bcl-2 (top) or tubulin (bottom) 
antibodies. Representative of two independent experiments. 



with this later hypothesis, resulting in increased overall antitumor 
activity. Furthermore, Galectin-3 is known to inhibit a major 
mitochondrial proapoptotic protein cytochrome c (35), and our 
results show that GCS-100 + dexamethasone triggers the release of 
cytochrome c from mitochondria to cytosol. Together, these results 
suggest that GCS-100 + dexamethasone-induced multiple myeloma 
cell apoptosis may proceed by eliminating the inhibitory effect of 
Galectin-3 on cytochrome c. Finally, the observation that dexa- 
methasone triggers caspase-9 (19), coupled with our results that 
GCS-100 induce caspase-8, suggests that combined treatment 
of multiple myeloma cells with GCS-100 and dexamethasone 
induces both intrinsic (mitochondrial/caspase-9) and extrinsic 
(caspase-8 mediated) apoptotic signaling cascades. Importantly, 
combination therapy with GCS-100 and dexamethasone therefore 
may (a) allow use of subtoxic concentrations of each agent, (b) delay 
or prevent development of drug resistance, and (c) permit escalating 
additive doses of these agents to increase the apoptotic threshold. 



Ongoing studies are evaluating the antitumor activity of GCS- 
100, either alone or in combination with conventional agent 
dexamethasone, using our multiple myeloma animal models 
(48, 49). Collectively, these findings provide the framework for 
clinical trials of GCS-100, either alone or in combination with 
dexamethasone, to enhance clinical efficacy, reduce toxicity, and 
overcome drug resistance to conventional and bortezomib ther- 
apy in patients with relapsed/refractory multiple myeloma 
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reterenced application; we have enclosed a copy of the claims. In addition, we are enclosing a 
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Date of Deposit: August 1 5, 2006 

Amendments to the Chime- 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 



1 • (Previously presented) A method for enhancing the efficacy of a therapeutic treatment 
for cancer in a patient, said therapeutic treatment being selected from the group cons.sting of: 
chemotherapy, radiation therapy, surgery, and combinations thereof, said method comprising the 
steps of: 

administering to said patient a therapeutically effective amount of a carbohydrate which 
binds to a galectin; and 

administering said therapeutic treatment to said patient. 

2. (Original) The method of claim 1, wherein said galectin is present on the cell surface 
of a tissue of said patient. 

3. (Previously presented) The method of claim 1, wherein said carbohydrate binds to 
galectin- 1 or galectin-3. 

4. (Previously presented) The method of claim 1, wherein said carbohydrate comprises a 
polymenc backbone having side chains dependent therefrom, said side chains being terminated 
by a galactose or arabinose unit. 

5. (Previously presented) The method of claim 1, wherein said carbohydrate comprises a 
substanttally demethoxylated polygalacturonic acid which is interrupted with rhamnose residues. 

6. (Cancelled) 

7. (Previously presented) The method of claim 1, wherein said carbohydrate comprises a 
branched carbohydrate. 
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Response 

Express Mail Label Number: ED 697531439 US 
Date of Deposit: August 15, 2006 

8. (Previously presented) The method of claim 1, wherein said carbohydrate comprises a 
modified pectin. 



9. (Original) The method of claim 8, wherein said modified pectin comprises a pH 
modified pectin. 



10. (Original) The method of claim 9, wherein said modified pectin comprises an 
enzymatically modified pectin. 

1 1 - (Original) The method of claim 8, wherein said modified pectin comprises a 
thermally modified pectin. 

12. (Original) The method of claim 8, wherein said modified pectin comprises a 
modified citrus pectin. 

13. (Previously presented) The method of claim 1, wherein said carbohydrate has a 
molecular weight of at least 300 dalton. 

14. (Previously presented) The method of claim 1, wherein said carbohydrate has a 
molecular weight in the range of 300-2,000 dalton. 

15. (Original) The method of claim 8, wherein said modified pectin has a molecular 
weight in the range of 1-50 kilodalton. 

16. (Original) The method of claim 8, wherein said modified pectin has a molecular 
weight in the range of 1-15 kilodalton. 

17. (Original) The method of claim 8, wherein said modified pectin has a molecular 
weight of approximately 10 kilodalton. 
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18. (Previously presented) The method of claim 1, wherein said step of administering 
sa,d carbohydrate to said patient comprises injecting said carbohydrate into said patient. 

19. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises orally administering said carbohydrate to said 
patient. 

20. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises administering said carbohydrate prior to 
administering said therapeutic treatment to said patient. 

21. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises administering said carbohydrate to said patient after 
said therapeutic treatment is administered to said patient. 

22. (Previously presented) The method of claim 1, wherein said carbohydrate is 
administered concomitant with said therapeutic treatment. 

23. (Previously presented) A method for enhancing the efficacy of a therapeutic 
treatment for cancer in a patient, said therapeutic treatment being selected from chemotherapy 
radiation therapy, surgery, and combinations thereof, said method comprising 

administering to said patient a therapeutically effective amount of a carbohydrate 
which binds to a galectin; and 

administering said therapeutic treatment to said patient, 

wherein said carbohydrate comprises polymeric backbone having side chains dependent 
therefrom. 



24. (Previously presented) The method of claim 23, wherein said polymeric backbone 
comprises homopolymer. 
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25. (Previously presented) The method of claim 23, wherein said carbohydrate binds 
galectin-3. 



26. (Previously presented) The method of claim 23, wherein said carbohydrate is a 
naturally occurring carbohydrate or a modified product thereof. 

27. (Previously presented) A method for enhancing the efficacy of a surgical treatment 
for cancer in a patient, said method comprising 

administering to said patient a therapeutically effective amount of a carbohydrate 

comprising a polymeric backbone having side chains dependent therefrom, said 
side chains being terminated by a galactose or arbinose unit, and administering 

surgery to said patient. 

28. (Previously presented) A method for enhancing the efficacy an oncolytic 
chemotherapeutic in a patient, said method comprising 

administering to said patient, prior to or concomitant with said oncolytic 

chemotherapeutic, a therapeutically effective amount of a carbohydrate 
comprising a polymeric backbone having side chains dependent therefrom, said 
side chains being terminated by a galactose or arabinose unit, and 

administering said oncolytic chemotherapeutic to said patient. 
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DooketNo,:GLYO-P01-002 
(PATENT) 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Reexamination Control No.: 95/000,074 

Filed: January 3 1,200S 

Patent No; 6,6*0,306 

Issued: January 20, 2004 

For. Method for Enhancing the 

Effectiveness of Cancer Therapies 

Mail Stop: Inter Partes Reexamination 
Centra] Reexamination Unit 
Office of Patent Legal Administration 
U.S. Patent & Trademark Office 
P.O. Box 1450 

Alexandria, Virginia 2231 3-1450 



Patentee: Chang etal. 

Patent Owner. GlycoGenesys, Inc. 

Attorney Docket No. GLYO-P01-002 

Art Unit: 1623 
Examiner: Maier 



Dear Sir: 



Sir: 



STA TEMENT O F VODEKSASAK 



I, Vodek Sasak, residing at 1 0 Agawam Drive, Northborough, MA, hereby state that I do 
not disagree with the removal of myself as an inventor in the above-identified patent. 

The undersigned declares forther mat all statements made herein of his own knowledge 
are true and all statements made on information and belies are believed to be true; and further 
that these statements are made with the knowledge that willful felse statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the 
application and any patent issuing thereon. 

Vodek Sasak 



Date: 



i 





GLYO-P01-002 



In the claims: 



Exhibit E 



Please cancel claims 2, 4, 14, 15, 22, 23, 25, 33, 34, 41, and 42, and amend the remaining 
claims as follows. For the convenience of the Examiner, all claims remaining in the patent, 
whether or not amended, are presented below. 



in inhibiting growth of a tumor in a patient, said method comprising 

administering; to said patient, prior to or concomitant with said oncolytic chemotherapeutic, a 
therapeutically effective amount of a carbohydrate that binds to a galectin and comprises 
a polymeric backbone having side chains terminated bv a ealactose or arabinose unit 
dependent therefrom; and 

administering said oncolytic chemotherapeutic to said patient. 

3. (Amended) The method of claim 1 [or 2] x wherein said carbohydrate binds to galectin- 1 
or galectin-3. 

7. (Amended) The method of claim 1 [or 2], wherein said carbohydrate comprises a 
modified pectin. 

8. The method of claim 7, wherein said modified pectin comprises a pH modified pectin. 

9. The method of claim 7, wherein said modified pectin comprises an enzymatically 
modified pectin. 

10. The method of claim 7, wherein said modified pectin comprises a thermally modified 
pectin. 

11. The method of claim 7, wherein said modified pectin comprises a modified citrus pectin. 



1 . (Twice Amended) A method for enhancing the efficacy of an oncolytic chemotherapeutic 



16. The method of claim 7, wherein said modified pectin has molecular weight of 
approximately 1 0 kilodalton. 
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1 7. (Amended) The method of claim 1 [or 2], wherein administering said carbohydrate to 
said patient comprises injecting said carbohydrate into said patient. 

1 8. (Amended) The method of claim 1 [or 2], wherein administering said carbohydrate to 
said patient comprises orally administering said carbohydrate to said patient. 

19. The method of claim 1 , wherein administering said carbohydrate to said patient 
comprises a<hninistering said carbohydrate prior to administering said oncolytic 
chemotherapeutic to said patient. 

20. The method of claim 1 , wherein said carbohydrate is administered concomitant with said 
oncolytic chemotherapeutic. 

21. The method of claim 1, r^ercomprismgadnnmstering said carbohy drate following 
said oncolytic chemotherapeutic. 

24. A method for enhancing the efficacy of an oncolytic chemotherapeutic in inhibiting 
growth of a tumor in a patient, comprising 

administering to said patient, prior to or concomitant with said oncolytic chemotherapeutic, a 
therapeutically effective amount of a substantially demethoxylated polygalacturonic acid 
which is interrupted with rhamnose residues and that binds to a galectin; and 

administering said oncolytic chemotherapeutic to said patient. 

26. (Amended) The method of claim 24 [or 25], wherein said carbohydrate binds to galectin- 
1 orgalectin-3. 

27. (Amended) The method of claim 24 [or 25], wherein said carbohydrate comprises a 
branched carbohydrate. 

28. (Amended) The method of claim 24 [or 25], wherein said carbohydrate comprises a 
modified pectin. 
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29. The method of claim 28, wherein said modified pectin comprises a pH modified pectin. 

30. The method of claim 28, wherein said modified pectin comprises an enzymatically 
modified pectin. 

3 1 . The method of claim 28, wherein said modified pectin comprises a thermally modified 
pectin. 

32. The method of claim 28, wherein said modified pectin comprises a modified citrus 
pectin. 

35. The method of claim 28, wherein said modified pectin has molecular weight of 
approximately 10 kilodalton. 

36. (Amended) The method of claim 24 [or 25], wherem administering said carbohydrate to 
said patient comprises injecting said carbohydrate into said patient. 

37. (Amended) The method of claim 24 [or 25], wherein adniinistering said carbohydrate to 
said patient comprises orally administering said carbohydrate to said patient. 

38. The method of claim 24, wherein adniinistering said carbohydrate to said patient 
comprises adniinistering said carbohydrate prior to adniinistering said oncolytic 
chemotherapeutic to said patient. 

39. The method of claim 24, wherein said carbohydrate is administered concomitant with 
said oncolytic chemotherapeutic. 

40. The method of claim 24, further comprising administering said carbohydrate following 
said oncolytic chemotherapeutic. 



GLYO-P01-002 



43. The method of claim 24, further comprising adniinistering said carbohydrate following 
said surgery. 
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44. The method of claim 2, further comprising administering said carbohydrate following 
said surgery. 



PTO/SB/04 (07-06) 
Approved for use through 01/31/2007. OMB 06S1 -0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 



| SUPPLEMENTAL 
DECLARATION FOR UTILITY 
OR DESIGN 
PATENT APPLICATION 
| (37CFR1.67) 


Attorney Docket Number 


104831-0002-103 


First Named Inventor 


YanChang \ 


COMPLETE IF KNOWN 


Application Number 


10/657,383 I 


Filing Date 


September 8, 2003 


Art Unit 


1623 


Examiner Name 


L C. Maier 



I hereby declare that: 

Each Inventor's residence, mailing address, and citizenship are as stated below next to their name. 

I believe the lnventor<s) named below to be the orlgaial and first Inventors) of the subject matter which Is claimed and for which a 
p atent is sought on the Invention entitled: 



METHOD FOR ENHANCING THE EFFECTIVENESS OF CANCER THERAPIES 



the specification of which 
| | is attached hereto 



(Title of the invention) 



OR 



fx] was filed on (MM/DD/YYYY) 


09/08/2003 as United States Application Number or PCT Intematlona 


Application Number 


10/657,363 


and was amended on (MM/DD/YYYY) 


09/08/2003 
12/23/2003 
06/01/2004 
03/15/2006 



I hereby state that i have reviewed and understand the contents of the above-identified specification, including the claims, as 
amended by any amendment specifically referred to above. 

I acknowledge the duty to disclose Information which is material to patentability as defined in 37 CFR 1.66, including for 
continuation-in-part applications, material information which became available between the filing date of the prior application and 
the national or PCT international filing date of the corrilnuatiooin-part application. 



I hereby datm foreign priority benefits under 35 U.S.C. l19<aHd) or (f), or 365(b) of any foreign applications) for patent 
inventor's or plant breeder's rights certfflcate(s), or 365(a) of any PCT international application which designated at least one 
country other man the United States of America, listed below and have also Identified below, by checking the box, any foreign 
application for patent inventor's or plant breeder's rights certificate^), or of any PCT International application having a filing date 
before that of the application on which priority Is claimed. 



Prior Foreign 
Appfeatbn 
Numbers) 


Country 


Foreign Filing Date 
(MM/OD/YYYY) 


Priority 
Not 0 (aimed 


Certned Copy Attached? 
YES NO 








□ 


□ □ 








□ 


□ □ 








□ 


□ □ 








□ 





| | Additional foreign application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached hereto. 



I hereby certly that tnie paper (along with any paper referred to at being attached or enclosed) is being deposited wtth the U.S. Postal Service on 
the date shown betow wtth sufficient postage as Ffrat Class Mail, frven envelope addressed to: Commissioner for Patents, P.O. Box 1450, 

Alexandria, VA 22313-1450. 

Dated: Signature; ( J 
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SUPPLEMENTAL DECLARATION — UTILITY OR DESIGN PATENT APPLICATION 



Direct alt cofreapondence to: [T] The address associated with Customer Number 
OR ConeapOTidence address below 



28120 



Name 



FISH & NEAVE IP GROUP, ROPES & GRAY LLP 
Matthew P. Vincent 



Address 



One International Place 



City 



Boston 



State 



MA 



Zl 



p 02110-2624 



Country 



US 



(617) 951-7000 



Email 



WARNING: 

Petitioner/applicant la cautioned to avoid submitting personal Information In documents filed in a patent application that may 
contribute to Identity theft Personal Information such as social security numbers, bank account numbers, or credit card 
numbers (other than a check or credit card authorization form PTO-2036 submitted for payment purposes) is never required by 
the USPTO to support a petition or an application. If this type of personal information Is included In documents submitted to the 
USPTO, petitioners/applicants should consider redacting suctt personal information from the documents before submitting 
them to the USPTO. Petitioner/applicant Is advised that the record of a patent application is available to the public after 
publication of the application (unless a non-publication request In compliance with 37 CFR 1 .213(a) te made In the application) or 
Issuance of a patent. Furthermore, tne record from an abandoned application may also be available to the public If the 
application is referenced In a published application or an Issued patent <see 37 CFR 1.14). Checks and credit card 
authorization forms PTO-2038 submitted for payment purposes are not retained In the application file and therefore are not 
publicly avaflable. 

I hereby declare that all statements made herein of my own knowledge are true and that all statementa made on Information and 
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and the 
tike so made are punishable by fine or Imprisonment, or both, under 18 U.S.C. 1001 and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon. 



Name of Sots or First inventor: 



Px| A petition has baen filed for this unsigned fcwentor 



Given 
Name 



Yan 



Family Nam* 
or Surname 



Chang 



inventor's 
Signature 



Date 



Residence: Cfry 



Ashtand 



MA 

State 



United States of America 

Country 



US 



Citizenship 



Memo 



79 Winter Street 



City 



Ashland 



MA 

State 



ZIP 



01721 



United States of America 

Country 



Name of Second Inventor 



f"x] A petition has been fifed for this unsigned inventor 



Given 
Name 



Oavid 



Family Name 
or Surname 



Piatt 



inventor's 
Signature 



Newton Center 
Residence: City 



MA 

State 



United States of America 
Country 



Citizenship 



US 



Mating 



12 Appleton Circle 



Newton 



Crty 



MA 

State 



02459 



ZIP 



United States of America 

Country 



AddSionat Inventors or a legal representative are being named on tha 



supplemental sheet (ft) PTO/SB/02A or 02 LR attached hereto. 
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Pursuant to 37 CFR § 1 .47(b), the following representative signs on behalf of the person making the 
instant application on behalf of and as agent for non-signing Inventors Yan Chang and David Piatt, who 
refuse to sign the application oath or declaration: 

Joseph Grimm, President 
Prospect Therapeutics, Inc. 
1200 Gill Street, Suite 4700 
Wobum, Massachusetts 01801 
United States of America 



i unitea t>ia 



ignature 

As proof of the above representative's authorization to sign, a Statement Under 37 CFR § 3.73(b) Is being 
filed herewith. 
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I hereby certify that this paper (along with any paper referred to as being attached 
or enclosed) is being deposited with the U.S. Postal Service on the date shown 
below with sufficient postage as First Class Mail, in an envelope addressed to: 
Commissioner for Patents; P.O. Box 1450, Alexandria, VA 22313-1450. 



Dated: 



S^PdlL Sianature 7%^U^^. 




Docket No. 



104831-0002-103 
(PATENT) 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of: 
Chang et al. 

Application No.: 10/657,383 

Filed: September 8, 2003 

For: METHOD FOR ENHANCING THE 

EFFECTIVENESS OF CANCER THERAPIES 



Confirmation No.: 9375 
Art Unit: 1623 
Examiner: L. C. Maier 



PETITION UNDER 37 CFR § 1.47(b) 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Dear Sir: 

Assignee respectfully submits this Petition Under 37 CFR § 1.47(b) in order to add David 
Piatt as an inventor even though he has not executed a declaration or an oath. 

Refusal ofYan Chang 

Based upon my review of the facts in light of the scope of the pending claims, the correct 
inventorship of the instant application is Yan Chang and David Piatt. The requirements of 37 
CFR § 1.47(b) apply to the instant application because all of the inventors refuse to execute an 
oath or a declaration; no joint inventor (i.e., Yan Chang) is available to execute an oath or a 
declaration on Dr. Piatt's behalf under 37 CFR § 1.47(a). 

A letter and documents were sent to Yan Chang on April 20, 2007, requesting that he 
sign a Supplemental Declaration to effect the correction of inventorship (Exhibits A and B). Dr. 
Chang had previously indicated to me in a message on April 10, 2007 that he was "through" with 
GlycoGenesys, Assignee's predecessor, and did "not want to talk about [the instant application] 
anymore" (Exhibit C). After mailing the letter of April 20, Dr. Chang sent another message to 
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me on May 1 , which stated that "I don't have enough time to review [the documents you sent me] 
and I don't think I will be able to send them back to you in time. I am very busy [with] my day 
job and work with three kids during the evening" (Exhibit D). In view of the April 10 message, 
the May 1 message is taken to be a politely- worded refusal to sign the Supplemental Declaration. 

Refusal of David Piatt 

On April 20, 2007, 1 sent by registered mail to David Piatt and his counsel, Barry 
Schindler of Greenberg Traurig, documents for Dr. Piatt to sign and a letter requesting that Dr. 
Piatt sign and return them to have his name added as an inventor (Exhibits E and F). On April 
30, 2007, 1 received a letter from Mr. Schindler indicating that Dr. Piatt would make a good-faith 
effort to review the documents and that a reply would be received by May 18, 2007 (Exhibit G). 
Mr. Schindler subsequently sent a letter on May 18, 2007 (Exhibit H), indicating that Dr. Piatt 
refuses to sign the documents. The basis for Dr. Piatt's refusal is his belief that Yan Chang is not 
an inventor (Exhibit H, page 5, last full paragraph). In addition, Dr. Piatt's counsel has 
erroneously interpreted the Declaration of Added Inventor under 37 CFR § 1.48(a) as requiring 
Dr. Piatt to attest to the state of mind of others than himself (Exhibit H, page 6, second 
paragraph). Nowhere in Exhibit H, however, does Dr. Piatt indicate that he does not believe that 
he is an inventor of the claimed invention. To the contrary, the second paragraph of page 6 
implies that Dr. Piatt should be named as an inventor. 

Although Dr. Piatt asserts that Yan Chang is not an inventor, these assertions have 
already been fully rebutted in submissions made in the proceedings of Application No. 
95/000,074, which is an inter partes reexamination of the patent issuing from the parent of the 
instant application. Briefly, Dr. Piatt was not an employee of GlycoGenesys, Inc. at the time the 
application was filed (his employment with GlycoGenesys, Inc., was terminated June 1, 2000, 
over a year before the priority date of the present application) and he was not party to the 
preparation of the specification or claims to discussions regarding inventorship. Moreover, 
nowhere in Exhibit H does Dr. Piatt state, let alone provide evidence, that he is the sole inventor 
of all claims. The evidence provided in the copies of the Declaration Under 37 CFR § 1.131 is 
simply used to swear behind the § 102(a) and/or (e) dates of U.S. Patent No. 6,645,946 for 
claims 1-4, 7, 13 and 18-28. Thus, Dr. Piatt provides no credible evidence that Yan Chang 
should be removed as an inventor. Indeed, Exhibit H conspicuously lacks evidence or argument 
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that supports the conclusion that Dr. Piatt is the sole inventor of all the features recited in the 
various claims pending in the subject application. 

Dr. Piatt's refusal to sign documents for this application continues his pattern of refusing 
to sign documents for applications that were originally assigned to GlycoGenesys, Inc. 
Described below are the facts surrounding Dr. Piatt's refusal to sign documents for Application 
No. 95/000,074. The claims pending in Application No. 95/000,074 at the time Dr. Piatt was 
requested to sign documents and the claims pending in the instant application are directed to 
similar subject matter. 

On December 8, 2005, 1 sent by registered mail to Requester's counsel of record in the 
reexamination proceeding, Stephen Gaudet, as well as to counsel I understand to represent 
Requester in other matters, Jonathan Guest, documents for Dr. Piatt to sign and a letter 
requesting that Dr. Piatt sign and return them to have his name added as an inventor (Exhibits I 
and J). On December 15, 2005, 1 received a call from Jonathan Guest indicating that Dr. Piatt 
was unwilling to sign the documents. I spoke again with Mr. Guest on December 19, 2005, and 
was told that Dr. Piatt was still unwilling to sign the documents. 

37 CFR § 1.47(b) Should Apply to Preserve Rights and Prevent Irreparable Harm 

Assignee submits that it would be unjust to prevent Assignee from adding Dr. Piatt as an 
inventor merely because Dr. Piatt refuses to sign a declaration or make an oath. The failure to 
add Dr. Piatt as an inventor is necessary to preserve the rights of the assignee, as the patent is 
only valid if it has the correct inventorship. Assignee should be able to correct the inventorship 
to prevent irreparable damage to its rights in the invention. All of the inventors' rights in the 
subject patent are assigned to Assignee through a chain of title beginning with the assignment of 
Yan Chang to GlycoGenesis, Inc. (reel 016652, frame 0688) and Dr. Piatt's employment 
agreement with Assignee's predecessor (Exhibit K), which is being separately recorded herewith, 
the Chapter 7 Trustee of Glycogenesis, Inc. to Marlborough Research and Development, Inc. 
(reel 018777, frame 0643), Marlborough Research and Development, Inc. to Prospect 
Pharmaceuticals, Inc. (reel 018917, frame 0374) and Prospect Pharmaceuticals, Inc. to Prospect 
Therapeutics, Inc. (reel 018917, frame 0395).. Accordingly, Assignee requests that David Piatt 
be added as an inventor even though he refuses to execute an oath or a declaration. 
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Last Known Addresses of Inventors 

The last-known addresses of inventors Yan Chang and David Piatt are as follows: 

Yan Chang David Piatt 

79 Winter Street 12 Appleton Circle 

Ashland, Massachusetts 01721 Newton Center, Massachusetts 02859. 

The Commissioner is hereby authorized to charge the fee of $200.00 pursuant to 37 CFR 
1.17(g) to our Deposit Account 18-1945. The Commissioner is hereby authorized to charge any 
deficiency in the fees filed, asserted to be filed or which should have been filed herewith (or with 
any paper hereafter filed in this application by this firm) to our Deposit Account No. 18-1945, 

under Order No. 104831-0002-103. Please direct any questions arising from this submission to 
the undersigned at (617) 951-7615. 



Respectfully Submitted, 



Date: Mav 22. 2007 




Customer No: 28120 David P. Halstead 

Fish & Neave IP Group Reg. No: 44,735 

Ropes & Gray LLP 

One International Place 

Boston, MA 02110 

Phone: 617-951-7615 

Fax:617-951-7050 
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ROPES & GRAY LLP 
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April 20, 2007 



David P. Halstead, Ph.D. 
(617) 951-7615 
dhalstead@ropesgray.com 



BY REGISTERED MAIL 
RETURN RECEIPT REQUESTED 

Yan Chang, Ph.D. 
79 Winter Street 
Ashland, MA 01721 

Re: United States Patent Application Number 10/657,383 

Dear Yan: 

We are enclosing a Declaration Under 37 C.F.R. 1.131 for your signature. This Declaration is 
argely identical to the Declaration you previously signed for the re-examination, which establishes that 
the mvention involving GBC590B was made prior to March 27, 2001. The only addition we have made 

invention * * ^ brCadth ° f y ° Ur conce P tion when V™ made the 

We have enclosed a Supplemental Declaration for your signature and a copy of the pending 
claims for your reference. 5 

Please sign and return these Declarations to us by May 4, 2007. Please contact us if there are any 
revisions you would like us to make in the Declarations before you sign them. Thank you very much for 
your cooperation and please do not hesitate to contact us if you have any concerns. 



lincerely, 




David P. Halstead 
/JAF 

Enclosures 

cc: Mr. Joseph Grimm 

Matthew P. Vincent, Esq. 
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I hereby certify that this correspondence is being deposited with the U.S. Postal 
Service as First Class Mail, in an envelope addressed to: MS Amendment 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450, on the 
date shown below. 



Docket No.: 104831-0002-103 
(PATENT) 



Exhibit B 



Dated: 



Signature: 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of: 
Chang et al. 



Confirmation No.: 9375 



Application No.: 10/657383 



Art Unit: 1623 



Filed: September 8, 2003 



Examiner: Maier, Leigh C. 



For: METHOD FOR ENHANCING THE 

EFFECTIVENESS OF CANCER THERAPIES 



MS Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Declaration Under 37 C.F.R. § 1.131 of Yan Chang, Ph.D. and David Piatt Ph.D. 



We, Yan Chang, Ph.D. of Ashland, MA and David Piatt, Ph.D. of Newton, MA, hereby 
declare as follows: 

1 . We are the co-inventors of the above-mentioned patent which teaches and claims 
methods of enhancing the efficacy of cancer therapies. 

2. We completed the invention as described and claimed in the above-identified application 
prior to March 27, 2001. 

3. In support of this, we include herewith as Exhibit A a protocol design for a study, carried 
out at our direction, designed to test the efficacy of interferon-c£b (IFN-a2b), GBC590B, and 
combinations thereof in a pancreatic carcinoma xenograft mouse model. IFN-c£b is an oncolytic 
cytokine, and GBC590B is a modified pectin that comprises a polymeric backbone having side 
chains terminated by galactose or arabinose units. 

4. Exhibit B shows the results of this study. As can be seen, at the end of one week, the 
tumor size in all groups averaged 113-1 14 mg. However, as the experiment progressed, the 
average tumor size in groups receiving both GBC590B and interferon consistently lagged behind 
that of those receiving IFN or GBC-590 alone. By Day 18, the last date when all animals in these 
groups still survived, the mice receiving only IFN (Group 3) had tumors averaging 958.7 mg, 
while those receiving IFN with GBC-590 had tumors averaging 916.6 mg, 832.5 mg, and 906.9 



Sir: 
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mg, indicating that tumor growth was slower in these groups. At subsequent measurement times, 
after the death of some of the mice, the disparity increases dramatically, indicating that the 
combined therapy was particularly effective in slowing tumor growth in some of the mice. As 
then summarized in Exhibit C, administration of either therapy alone was insufficient to achieve 
a significant improvement in the lifespan (MDS, mean day of survival) of the test mice (i.e., the 
difference was within the margins of error), and no mice survived to the end of the experiment. 
In contrast, a combination of the therapies resulted in survival of some of the test mice, and in 
fact the combination allowed a lower dose of IFN-o2b to be used efficaciously. Indeed, two 
mice survived at lower doses of EFN-o2b (Groups 5 and 6) than at the dose that was, by itself, 
unable to achieve any significant benefit (Groups 3 and 4). Although the MDS does not show 
improvement, this number is calculated excluding the mice that survived (20% of the total test 
mice for groups 5 and 6). Accordingly, the results demonstrate that GBC590B enhances the 
efficacy of IFN-o2b, and in particular, enhances its ability to inhibit tumor growth. 

5. By the time of the study described above, it was generally known in the art that modified 
pectin binds galectins, such as galectin-3, through its galactose residues and that other galectin- 
binding carbohydrates would be expected to have similar biological activities. For example, an 
article by Piatt (an undersigned co-inventor of the instant application) and Raz ("Modulation of 
the Lung Colonization of B16-F1 Melanoma Cells by Citrus Pectin," Journal of the National 
Cancer Institute, 84: 438-442 (1992), Exhibit D) discusses a prior study showing that 
galactoside-binding lectins have been shown to mediate cell-cell adhesion and cell-extracellular 
matrix adhesion through carbohydrates containing terminal galactosyl residues. The article 
reports another prior study that liver metastasis of murine L-l sarcoma cells was inhibited by D- 
galactose and arabinogalactan. Based upon this prior work, the article evaluates molecules rich 
in galactoside residues for modulating tumor cell colonization in vivo. In addition, U.S. Patent 
No. 5,834,442 (Exhibit E), filed July 7, 1994 and issued November 10, 1998, states that it had 
been previously demonstrated that modified citrus pectin could interfere with cell-cell 
interactions mediated by cell surface carbohydrate-binding galectin-3 molecules. This patent 
then teaches that complex carbohydrates rich in galactoside residues, such as pectin, act as potent 
inhibitors of prostate carcinoma metastasis. Furthermore, U.S. Patent No. 5,681,923 (Exhibit F), 
filed October 6, 1995 and issued October 28, 1997, for which undersigned co-inventor Piatt is 
the sole inventor, discloses the sequence of galactose-specific binding polypeptides and the 
description of Figure 1 teaches that galactose bound to such polypeptides can be a simple sugar 
or a portion of a polysaccharide. Based on our knowledge of these facts and the results described 
in paragraphs 3 and 4, we expected that galectin-binding carbohydrates generally, particularly 
those containing terminal galactose moieties, would be useful in the invention. 

6. The results described in paragraph 4 were obtained in the United States through 
experiments performed by us in collaboration with researchers working under our direction, and 
were obtained in a report dated prior to March 27, 2001. The dates redacted from Exhibit B are 
all prior to March 27, 2001 . 

7. We hereby declare that all statements made herein of our own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that these 
statements are made with knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title XVIII of the United 
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States Code and that willful false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 

Yan Chang 

Dated: Signature: 

David Piatt 

Dated: Signature: 
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PTO/SB/04 (07-06) 
Approved for use through 01/31/2007. OMB 06510032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 



Ol 1 DDI CH/ICMTA 1 

DECLARATION FOR UTILITY 
OR DESIGN 
PATENT APPLICATION 
(37 CFR 1.67) 


Attorney Docket Number 


104831-0002-103 ! 


First Named Inventor 


Yan Chang 


COMPLETE IF KNOWN 


Application Number 


10/657,383 


Filing Date 


September 8, 2003 


Art Unit 


1623 


Examiner Name 


L. C. Maier 



I hereby declare that: 

Each inventor's residence, mailing address, and citizenship are as stated below next to their name. 

I believe the inventor(s) named below to be the original and first inventor(s) of the subject matter which is claimed and for which a 
patent is sought on the invention entitled: 



METHOD FOR ENHANCING THE EFFECTIVENESS OF CANCER THERAPIES 



the specification of which 
| | is attached hereto 



(Title of the invention) 



OR 



|~x] was filed on (MM/DD/YYYY) 
Application Number 



09/08/2003 



as United States Application Number or PCT International 



10/657,383 



and was amended on (MM/DD/YYYY) 



09/08/2003 
12/23/2003 
06/01/2004 
08/15/2006 



I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, as 
amended by any amendment specifically referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1.56, including for 
continuation-in-part applications, material information which became available between the filing date of the prior application and 
the national or PCT international filing date of the continuation-in-part application. 



I hereby claim foreign priority benefits under 35 U.S.C. 119(a)-(d) or (f) ( or 365(b) of any foreign application(s) for patent, 
inventor's or plant breeder's rights certificate^ ), or 365(a) of any PCT international application which designated at least one 
country other than the United States of America, listed below and have also identified below, by checking the box, any foreign 
application for patent, inventor's or plant breeder's rights certificate(s), or of any PCT international application having a filing date 
before that of the application on which priority is claimed. 



Prior Foreign 
Application 
Numbers) 


Country 


Foreign Filing Date 
(MM/DD/YYYY) 


Priority 
Not Claimed 


Certified Copy Attached? 
YES NO 








□ 


□ □ 








□ 


□ □ 








□ 


□ □ 








□ 


□ □ 



j ""] Additional foreign application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached hereto. 



I hereby certify that this paper (along with any paper referred to as being attached or enclosed) Is being deposited with the U.S. Postal Service on 
the date shown below with sufficient postage as First Class Mail, in an envelope addressed to: Commissioner for Patents, P.O, Box 1450, 
Alexandria, VA 22313-1450. 

Dated: Signature: ( ) 
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PTO/SB/04 (07-06) 
Approved for use through 01/31/2007. OMB 0651-0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 



SUPPLEMENTAL DECLARATION — UTILITY OR DESIGN PATENT APPLICATION 


Direct all correspondence to: | X | The address associated with Customer Number 


28120 





OR Correspondence address below 



Name FISH & NEAVE IP GROUP, ROPES & GRAY LLP 
Matthew P. Vincent 

Address 

One International Place 



City „ 

Boston 


St3te Ail A 

MA 


p 02110-2624 


Counfcy us 


Telephone (617)951-7000 


Email 



WARNING: 

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card 
numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by 
the USPTO to support a petition or an application. If this type of personal information is included in documents submitted to 
the USPTO, petitioners/applicants should consider redacting such personal information from the documents before submitting 
them to the USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after 
publication of the application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) 
or issuance of a patent. Furthermore, the record from an abandoned application may also be available to the public if the 
application is referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card 
authorization forms PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not 
publicly available. 

I hereby declare that all statements made herein of my own knowledge are true and that ail statements made on information and 
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willful false statements 
may jeopardize the validity of the application or any patent issued thereon. 



Name of Sole or First Inventor: 


| | A petition has been filed for this unsigned inventor 


Given 
Name 




Yan 




Family Name 
or Surname 




Chang 


Inventor's 
Signature 


Date 


Ashland 

Residence: City 


MA 

State 


United States of America 

Country 


Citizenship 


US 



Mailing 
Address: 



79 Winter Street 



Ashland 

City 


MA 

State 


01721 

ZIP 


United States of America 

Country ; 


Name of Second Inventor: 


| [ A petition has been filed for this unsigned Inventor 


David 


Family Name piatf 
or Surname r,an 


Inventor's 
Signature 


Oate 


Newton Center 

Residence: City 


MA 

State 


United Stats of America 

Country 


US 

Citizenship 


Addrels: 1 2 Appleton Circle 


Newton 

City 


MA 

State 


02459 

ZIP 


United States of America 

Country 


I I Additional inventors or a legal representative are being named on the supplemental sheet(s) PTO/SB/02A or 02LR attached hereto. 
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10/657,383 
Response 

Express Mail Label Number: ED 69753 1439 US 
Date of Deposit: August 15, 2006 

Amendmen ts to the Claims 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 



1. (Prev 10 usly presented) A method for enhancing the efficacy of a therapeutic treatment 
for cancer m a patient, said therapeutic treatment being selected from the group consisting of 
chemotherapy, radiation therapy, surgery, and combinations thereof, said method comprising the 
steps of: 

administering to said patient a therapeutically effective amount of a carbohydrate which 
binds to a galectin; and 

administering said therapeutic treatment to said patient. 

2- (Original) The method of claim 1, wherein said galectin is present on the cell surface 
of a tissue of said patient. 

3. (Previously presented) The method of claim 1 , wherein said carbohydrate binds to 
galectin- 1 or galectin-3. 

4- (Previously presented) The method of claim 1, wherein said oatbohydtate comprises a 
polymenc backbone having side chains dependent therefrom, satd side chains being terminated 
by a galactose or arabinose unit. 

5. (Previously presented) The method of claim 1. whereto said carbohydrate comprises a 
substantially deme.hoxy.ated polygalacturonic acid which is interrupted with rhamnose residues. 

6. (Cancelled) 

7. (Previously presented) The method of claim 1, wherein said carbohydrate comprises a 
branched carbohydrate. 



3 



10/657,383 
Response 

Express Mai] Label Number: ED 697531439 US 
Date of Deposit: August 1 5, 2006 

8. (Previous presented) The method of claim I, wherein said carbohydrate comprises a 
modified pectin. 



9. (Original) The method of claim 8, wherein said modified pectin comprises a pH 
modified pectin. 



10. (Original) The method of claim 9, wherein said modified pectin comprises an 
enzymatically modified pectin. 



1 1. (Original) The method of claim 8, wherein said modified pectin comprises a 
thermally modified pectin. 



12. (Original) The method of claim 8, wherein said modified pectin comprises a 
modified citrus pectin. 



13. (Prevtousiy presented) The method of claim 1 , wherein said carbohydrate has a 
molecular weight of at least 300 dalton. 

14. (Previously presented) The method of claim 1, wherein said carbohydrate has a 
molecular weight in the range of 300-2,000 dalton. 

15. (Original) The method of claim 8, wherein sa ld modified pectin has a molecular 
weight in the range of 1-50 kilodalton. 

16. (Original) The method of claim 8, wherein said modified pectin has a molecular 
weight m the range of 1-15 kilodalton. 

17. (Original) Tnemethod of claim 8, wherein said modified pectin has a molecular 
weight of approximately 10 kilodalton. 
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' 10/657,383 • : 

Response 

Express Mail Label Number: ED 697531439 US 
Date of Deposit: August 1 5, 2006 

18. (Previously presented) The method of claim 1, wherein said step of administering 
sa,d carbohydrate to said patient comprises injecting said carbohydrate into said patient. 

19. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises orally administering said carbohydrate to said 
patient. 

20. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises administering said carbohydrate prior to 
administering said therapeutic treatment to said patient. 

21- (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises administering said carbohydrate to said patient after 
said therapeutic treatment is administered to said patient. 

22. (Previously presented) The method of claim 1, wherein said carbohydrate is 
administered concomitant with said therapeutic treatment. 

23. (Previously presented) A method for enhancing the efficacy of a therapeutic 
treatment for cancer in a patient, said therapeutic treatment being selected from chemotherapy 
radiation therapy, surgery, and combinations thereof, said method comprising 

administering to said patient a therapeutically effective amount of a carbohydrate 
which binds to a galectin; and 

administering said therapeutic treatment to said patient, 

wherein said carbohydrate comprises polymeric backbone having side chains dependent 
therefrom. 



24. (Previously presented) The method of claim 23, wherein said polymeric backbone 
comprises homopolymer. 



5 
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Response " 

Express Mail Label Number: ED 697531439 US 

Date of Deposit: August 15,2006 

25. (Previously presented) The method of claim 23, wherein said carbohydrate binds to 
gaIectin-3. 



26. (Previously presented) The method of claim 23, wherein said carbohydrate is a 
naturally occurring carbohydrate or a modified product thereof. 

27. (Previously presented) A method for enhancing the efficacy of a surgical treatment 
for cancer in a patient, said method comprising 

administering to said patient a therapeutically effective amount of a carbohydrate 

comprising a polymeric backbone having side chains dependent therefrom, said 
side chains being terminated by a galactose or arbinose unit, and administering 

surgery to said patient. 

28. (Previously presented) A method for enhancing the efficacy an oncolytic 
chemotherapeutic in a patient, said method comprising 

administering to said patient, prior to or concomitant with said oncolytic 

chemotherapeutic, a therapeutically effective amount of a carbohydrate 
comprising a polymeric backbone having side chains dependent therefrom, said 
side chains being terminated by a galactose or arabinose unit, and 
administering said oncolytic chemotherapeutic to said patient. 
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Exhibit C 



Fecker, Jesse A. 



To: 



Sent: 



From: 



Halstead, David P. 

Thursday, May 1 7, 2007 1 1 :05 AM 

Fecker, Jesse A. 



Subject: FW: Combination Therapy 



From: Halstead, David P. 

Sent: Tuesday, April 10, 2007 5:57 PM 

To: josgrimm@verizon.net 

Cc: Laporte, Claire 

Subject: FW: Combination Therapy 

Dear Joe, 

I thought I should bring this to your attention. Not sure if this would mean we'd have trouble getting things 
signed. I'm sure, if need be, that his employment contract and/or the assignment documents he's signed, would 
obligate him to cooperate with us, although it's possible he may need to be paid something for the time and effort. 
If you can smoothe this over, that would be great. 

I did manage to speak with Ron Citkowski today; nothing of note, though. I look forward to any contact 
information you may have for Vodek Sasak. 

Regards, 
David 



From: Yan Chang [mailto:yanchang@comcast.net] 

Sent: Tuesday, April 10, 2007 5:53 PM 

To: Halstead, David P. 

Subject: RE: Combination Therapy 

Hi David, 

I am through with Glycogenesys and GCS-100 and I don't want to talk about it anymore. 



From: Halstead, David P. [mailto:David.Halstead@ropesgray.com] 
Sent: Tuesday, April 10, 2007 3:45 PM 
To: yanchang@comcast.net 
Subject: Combination Therapy 



Dear Yan, 

Do you have a moment to talk sometime soon (hopefully in the next day or so) about the combination case? It 
should be a pretty brief call. 



Yan 



Thanks, 
David 



5/21/2007 
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Exhibit D 

Fecker, Jesse A. 

From: Halstead, David P. 

Sent: Tuesday, May 01, 2007 9:15 AM 

To: 'Joe Grimm* 

Cc: , srlpatents@aol.corTV; Fecker, Jesse A. 
Subject: FW: Combination Therapy 

Dear Joe, 

If you can do anything to smoothe this over, that would be great. If not, we'll do what we can with the resources 
we have.... 

Thanks, 
David 



From: yanchang@comcast.net [mailto:yanchang@comcast.net] 

Sent: Tuesday, May 01, 2007 8:29 AM 

To: Halstead, David P. 

Subject: Re: Combination Therapy 

Hi David, 

How are you doing? I have received the package you sent me, but I don't have enough time to review 
them and I don't think I will be able to send them back to you in time. I am very busy for my day job and 
work with three kids during the evening. 

Yan 



— Original message 

From: "Halstead, David P." <David.Halstead@ropesgray.com> 

Dear Yan, 

Do you have a moment to talk sometime soon (hopefully in the next day or so) about the combination 
case? It should be a pretty brief call. 

Thanks, 
David 



5/7/2007 




April 20, 2007 



FISH & NEAVE IP GROUP 



Exhibit E 



ROPES & GRAY LLP 

ONE INTERNATIONAL PLACE BOSTON, MA 02110-2624 617-951-7000 F 617-951-7050 
BOSTON NEW YORK PALO ALTO SAN FRANCISCO WASHINGTON, DC 



www.ropesgray.com 

David P. Halstead, Ph.D. 
(617) 951-7615 
dhalstead@ropesgray.com 



BY REGISTERED MAIL 
RETURN RECEIPT REQUESTED 

David Piatt, Ph.D. 

12 Appleton Circle 

Newton Center, Massachusetts 02459 

Re: United States Patent Application Number 10/657,383 

Dear Dr. Piatt: 

In the above-referenced application, we have considered whether you should be named an 
inventor on this patent application. We believe it is in the best interests of all concerned to establish the 
proper inventorship for this application. A copy of the pending claims and the published application are 
enclosed for your reference. 

On the basis of statements you have made in the reexamination in this patent family and the 
similarity of the pending claims to those under reexamination, we conclude that you should be named an 
inventor on this application. 

Accordingly, we attach a Supplemental Declaration and Declaration of Added Inventor for you to 
sign in order to be named as an inventor, along with an Assignment. Please sign the enclosed documents 
and return them to us. 

In addition, we are enclosing a Declaration Under 37 C.F.R. § 1.131 for your signature, in order 
to establish that the date of this invention is prior to March 27, 200 1 . 

We request that these documents be executed and returned by May 4, 2007. If you believe you 
are not in fact an inventor with respect to these claims, please contact me so that I understand the basis for 
your position. If you do not return these documents or contact us by May 4, we will assume that you 
refuse to sign these documents. We look forward to hearing from you soon. 

Sincerely, 

David P. Halstead 
/JAF 

Enclosures 

cc: Mr. Joseph Grimm (w/enc.) 

Barry J. Schindler, Esq. (w/enc.) 
Matthew P. Vincent, Esq. 
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10/657,383 

Response ' 

Express Mail Label Number: ED 69753 1 439 US Exhibit F 

Date of Deposit: August 1 5, 2006 

Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 



1. (Previously presented) A method for enhancing the efficacy of a therapeutic treatment 
for cancer in a patient, said therapeutic treatment being selected from the group consisting of: 
chemotherapy, radiation therapy, surgery, and combinations thereof, said method comprising the 
steps of: 

administering to said patient a therapeutically effective amount of a carbohydrate which 
binds to a galectin; and 

administering said therapeutic treatment to said patient. 

2. (Original) The method of claim 1, wherein said galectin is present on the cell surface 
of a tissue of said patient. 

3. (Previously presented) The method of claim 1, wherein said carbohydrate binds to 
galectin- 1 or galectin-3. 

4. (Previously presented) The method of claim 1, wherein said carbohydrate comprises a 
polymeric backbone having side chains dependent therefrom, said side chains being terminated 
by a galactose or arabinose unit. 

5. (Previously presented) The method of claim 1 , wherein said carbohydrate comprises a 
substantially demethoxylated polygalacturonic acid which is interrupted with rhamnose residues. 

6. (Cancelled) 

7. (Previously presented) The method of claim 1, wherein said carbohydrate comprises a 
branched carbohydrate. 
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10/657,383 
Response 

Express Mail Label Number: ED 697531439 US 
Date of Deposit: August 1 5, 2006 

8. (Previously presented) The method of claim 1, wherein said carbohydrate comprises 
modified pectin. 

9. (Original) The method of claim 8, wherein said modified pectin comprises a pH 
modified pectin. 

10. (Original) The method of claim 9, wherein said modified pectin comprises an 
enzymatically modified pectin. 

1 1 . (Original) The method of claim 8, wherein said modified pectin comprises a 
thermally modified pectin. 

12. (Original) The method of claim 8, wherein said modified pectin comprises a 
modified citrus pectin. 

13. (Previously presented) The method of claim 1, wherein said carbohydrate has a 
molecular weight of at least 300 dalton. 

14. (Previously presented) The method of claim 1, wherein said carbohydrate has a 
molecular weight in the range of 300-2,000 dalton. 

15. (Original) The method of claim 8, wherein said modified pectin has a molecular 
weight in the range of 1-50 kilodalton. 

16. (Original) The method of claim 8, wherein said modified pectin has a molecular 
weight in the range of 1-15 kilodalton. 

1 7. (Original) The method of claim 8, wherein said modified pectin has a molecular 
weight of approximately 10 kilodalton. 
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Response 

Express Mail Label Number: ED 697531439 US 
Date of Deposit: August 15, 2006 

1 8. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises injecting said carbohydrate into said patient. 

19. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises orally administering said carbohydrate to said 
patient. 

20. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises administering said carbohydrate prior to 
administering said therapeutic treatment to said patient. 

21. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises administering said carbohydrate to said patient after 
said therapeutic treatment is administered to said patient. 

22. (Previously presented) The method of claim 1, wherein said carbohydrate is 
administered concomitant with said therapeutic treatment. 

23. (Previously presented) A method for enhancing the efficacy of a therapeutic 
treatment for cancer in a patient, said therapeutic treatment being selected from chemotherapy, 
radiation therapy, surgery, and combinations thereof, said method comprising 

administering to said patient a therapeutically effective amount of a carbohydrate 
which binds to a galectin; and 

administering said therapeutic treatment to said patient, 
wherein said carbohydrate comprises polymeric backbone having side chains dependent 
therefrom. 

24. (Previously presented) The method of claim 23, wherein said polymeric backbone 
comprises homopolymer. 
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Response 

Express Mail Label Number: ED 697531439 US 
Date of Deposit: August 15, 2006 

25. (Previously presented) The method of claim 23, wherein said carbohydrate binds to 
galectin-3. 

26. (Previously presented) The method of claim 23, wherein said carbohydrate is a 
naturally occurring carbohydrate or a modified product thereof. 

27. (Previously presented) A method for enhancing the efficacy of a surgical treatment 
for cancer in a patient, said method comprising 

administering to said patient a therapeutically effective amount of a carbohydrate 

comprising a polymeric backbone having side chains dependent therefrom, said 
side chains being terminated by a galactose or arbinose unit, and administering 

surgery to said patient. 

28. (Previously presented) A method for enhancing the efficacy an oncolytic 
chemotherapeutic in a patient, said method comprising 

administering to said patient, prior to or concomitant with said oncolytic 

chemotherapeutic, a therapeutically effective amount of a carbohydrate 
comprising a polymeric backbone having side chains dependent therefrom, said 
side chains being terminated by a galactose or arabinose unit, and 

administering said oncolytic chemotherapeutic to said patient. 
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I hereby certify that this paper (along with any paper referred to as being attached 
or enclosed) is being deposited with the U.S. Postal Service on the date shown 
below with sufficient postage as First Class Mail, in an envelope addressed to: 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

Dated: Signature:. 
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Docket No.: 104831-0002-103 
(PATENT) 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of: 
Chang et al. 

Application No.: 10/657,383 Confirmation No.: 9375 

Filed: September 8, 2003 Art Unit: 1 623 

For: METHOD FOR ENHANCING THE Examiner: L C Maier 
EFFECTIVENESS OF CANCER THERAPIES 

DECLARATION OF ADDED INVENTOR UNDER 37 C.F.R. l.4$(a\ 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Dear Sir: 

I, David Piatt, residing at 12 Appleton Circle, Newton Center, Massachusetts, hereby state that: 

1 . I was inadvertently omitted as an inventor in the above-identified application, hereinafter 
called the "referenced application." 

2. The referenced application was filed as an application of Yan Chang and Vodek Sasak. 

3. The inadvertent omission of my name as an inventor occurred without any deceptive intent 
on my part. 

The undersigned declares further that all statements made herein of his own knowledge are true and 
all statements made on information and beliefs are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application of any patent issuing thereon. 



Date: 

David Piatt 
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ASSIGNMENT 



WHEREAS, I, David Piatt, together with co-inventor Yan Chang, have invented a 
certain improvement in METHOD FOR ENHANCING THE EFFECTIVENESS OF 
CANCER THERAPIES described in an application for Letters Patent of the United States, the 
specification of which: 



[ ] is being executed on even date herewith; and is about to be filed in the United 
States Patent Office; 

[ X ] was filed on September 8, 2003 as Application No. 10/657,383; 

[ 1 was patented under U.S. Patent No on 



WHEREAS, Prospect Therapeutics, Inc., (hereinafter "ASSIGNEE"), a corporation 
organized and existing under the laws of the State of Delaware, having principal offices at 12 
Gill Street, Suite 4700, Woburn, Massachusetts 01801 desires to acquire an interest therein in 
accordance with agreements duly entered into with me; 

NOW, THEREFORE, to all whom it may concern be it known that for and in 
consideration of said agreements and of other good and valuable consideration, the receipt of 
which is hereby acknowledged, I have sold, assigned and transferred and by these presents do 
hereby sell, assign and transfer unto said ASSIGNEE, its successors, assigns and legal 
representatives, my entire right, title and interest in and throughout the United States of America, 
its territories and all foreign countries, in and to said invention as described in said application, 
together with my entire right, title and interest in and to said application and such Letters Patent 
as may issue thereon, and any reissue, continuation, divisional and foreign counterparts thereof 
and including the right to claim priority under any applicable statute, treaty or convention based 
on said application; said invention, application and Letters Patent to be held and enjoyed by said 
ASSIGNEE for its own use and behalf and for its successors, assigns and legal representatives, 
to the full end of the term for which said Letters Patent may be granted as fully and entirely as' 
the same would have been held by me had this assignment not been made; I hereby convey all 
rights arising under or pursuant to any and all international agreements, treaties or laws relating 
to the protection of industrial property by filing any such applications for Letters Patent, all 
choses in action pertaining to the applications or Letters Patent including the right to sue for and 
collect damages and other recoveries for past infringement thereof, all rights to initiate 
proceedings before government and administrative bodies, and all files, records and other 
materials arising from the prosecution, exploitation, or defense of rights and registrations 
pertaining to the applications or Letters Patent. I hereby acknowledge that this assignment, being 
of my entire right, title and interest in and to said invention, carries with it the right in 
ASSIGNEE to apply for and obtain from competent authorities in all countries of the world any 
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and all Letters Patent by attorneys and agents of ASSIGNEE'S selection and the right to procure 
the grant of all such Letters Patent to ASSIGNEE for its own name as assignee of the entire 
right, title and interest therein; 

AND, I hereby further agree for myself and my executors and administrators to execute 
upon request any other lawful documents and likewise to perform any other lawful acts which 
may be deemed necessary to secure fully the aforesaid invention to said ASSIGNEE, its 
successors, assigns and legal representatives, but at its or their expense and charges, including 
the execution of applications for patents in foreign countries, and the execution of substitution, 
reissue, divisional or continuation applications and preliminary or other statements and the 
giving of testimony in any interference or other proceeding in which said invention or any 
application or patent directed thereto may be involved; 

AND, I do hereby authorize and request the Commissioner of Patents of the United States 
to issue such Letters Patent as shall be granted upon said application or applications based 
thereon to said ASSIGNEE, its successors, assigns, and legal representatives. 



Inventor Date: 

David Piatt 

Address 



Witness Date: 

Address 
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I hereby certify that this correspondence is being deposited with the U.S. Postal 
Service as First Class Mail, in an envelope addressed to: MS Amendment 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450, on the 
date shown below. 



Dated: 



Signature: . 



( 



) 



Docket No.: 104831-0002-103 
(PATENT) 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of: 
Chang et al. 

Application No.: 10/657383 

Filed: September 8, 2003 

For: METHOD FOR ENHANCING THE 

EFFECTIVENESS OF CANCER THERAPIES 



Confirmation No.: 9375 
Art Unit: 1623 
Examiner: Maier, Leigh C. 



MS Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Declaration Under 37 C.F.R. § 1.131 of Yan Chang, Ph.D. and David Piatt Ph.D. 

Sir: 

We, Yan Chang, Ph.D. of Ashland, MA and David Piatt, Ph.D. of Newton, MA, hereby 
declare as follows: 

1 . We are the co-inventors of the above-mentioned patent which teaches and claims 
methods of enhancing the efficacy of cancer therapies. 

2. We completed the invention as described and claimed in the above-identified application 
prior to March 27, 2001. 

3. In support of this, we include herewith as Exhibit A a protocol design for a study, carried 
out at our direction, designed to test the efficacy of interferon-o2b (IFN-c^b), GBC590B, and 
combinations thereof in a pancreatic carcinoma xenograft mouse model. IFN-a2b is an oncolytic 
cytokine, and GBC590B is a modified pectin that comprises a polymeric backbone having side 
chains terminated by galactose or arabinose units. 

4. Exhibit B shows the results of this study. As can be seen, at the end of one week, the 
tumor size in all groups averaged 113-114 mg. However, as the experiment progressed, the 
average tumor size in groups receiving both GBC590B and interferon consistently lagged behind 
that of those receiving IFN or GBC-590 alone. By Day 18, the last date when all animals in these 
groups still survived, the mice receiving only IFN (Group 3) had tumors averaging 958.7 mg, 
while those receiving IFN with GBC-590 had tumors averaging 916.6 mg, 832.5 mg, and 906.9 
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mg, indicating that tumor growth was slower in these groups. At subsequent measurement times, 
after the death of some of the mice, the disparity increases dramatically, indicating that the 
combined therapy was particularly effective in slowing tumor growth in some of the mice. As 
then summarized in Exhibit C, administration of either therapy alone was insufficient to achieve 
a significant improvement in the lifespan (MDS, mean day of survival) of the test mice (i.e., the 
difference was within the margins of error), and no mice survived to the end of the experiment. 
In contrast, a combination of the therapies resulted in survival of some of the test mice, and in 
fact the combination allowed a lower dose of IFN-a2b to be used efficaciously. Indeed, two 
mice survived at lower doses of IFN-o2b (Groups 5 and 6) than at the dose that was, by itself, 
unable to achieve any significant benefit (Groups 3 and 4). Although the MDS does not show 
improvement, this number is calculated excluding the mice that survived (20% of the total test 
mice for groups 5 and 6). Accordingly, the results demonstrate that GBC590B enhances the 
efficacy of IFN-a2b, and in particular, enhances its ability to inhibit tumor growth. 

5. By the time of the study described above, it was generally known in the art that modified 
pectin binds galectins, such as galectin-3, through its galactose residues and that other galectin- 
binding carbohydrates would be expected to have similar biological activities. For example, an 
article by Piatt (an undersigned co-inventor of the instant application) and Raz ("Modulation of 
the Lung Colonization of B16-F1 Melanoma Cells by Citrus Pectin," Journal of the National 
Cancer Institute, 84: 438-442 (1992), Exhibit D) discusses a prior study showing that 
galactoside-binding lectins have been shown to mediate cell-cell adhesion and cell-extracellular 
matrix adhesion through carbohydrates containing terminal galactosyl residues. The article 
reports another prior study that liver metastasis of murine L-l sarcoma cells was inhibited by D- 
galactose and arabinogalactan. Based upon this prior work, the article evaluates molecules rich 
in galactoside residues for modulating tumor cell colonization in vivo. In addition, U.S. Patent 
No. 5,834,442 (Exhibit E), filed July 7, 1994 and issued November 10, 1998, states that it had 
been previously demonstrated that modified citrus pectin could interfere with cell-cell 
interactions mediated by cell surface carbohydrate-binding galectin-3 molecules. This patent 
then teaches that complex carbohydrates rich in galactoside residues, such as pectin, act as potent 
inhibitors of prostate carcinoma metastasis. Furthermore, U.S. Patent No. 5,681,923 (Exhibit F), 
filed October 6, 1995 and issued October 28, 1997, for which undersigned co-inventor Piatt is 
the sole inventor, discloses the sequence of galactose-specific binding polypeptides and the 
description of Figure 1 teaches that galactose bound to such polypeptides can be a simple sugar 
or a portion of a polysaccharide. Based on our knowledge of these facts and the results described 
in paragraphs 3 and 4, we expected that galectin-binding carbohydrates generally, particularly 
those containing terminal galactose moieties, would be useful in the invention. 

6. The results described in paragraph 4 were obtained in the United States through 
experiments performed by us in collaboration with researchers working under our direction, and 
were obtained in a report dated prior to March 27, 2001. The dates redacted from Exhibit B are 
all prior to March 27, 2001. 

7. We hereby declare that all statements made herein of our own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that these 
statements are made with knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title XVIII of the United 
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States Code and that willful false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 



Dated: 



Dated: 



Yan Chang 
Signature: 

David Piatt 
Signature: 
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Exhibit C 
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22.6 ± 1.9 (9) 
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20.9 ± 1.6 (9) 
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Table 3, To^. -ffccts of MST- 1 6 therapy 



Toxicity grade 



Toxic effect 


No. of patients {%) 


1 


2 


3 


4 


Leukopenia 


19 (70) 




4 


/ 


o 
0 


Anemia 


14(52) 


I 


3 


8 


2 


Thrombocytopenia 


12(44) 


2 




5 


5 


Elevation of aspartate aminotransferase/ 


4(15) 


I 


3 






alanine aminotransferase 












Elevation of total bilirubin level 


1(4) 




1 






Nausea7vomuJng 


10(37) 


7 


3 






Anorexia 


10(37) 


2 


6 


2 




Diarrhea 


9(33) 


4 


5 






Stomatitis 


5(19) 




2 


I 


I 


Alopecia 


2(7) 


I 


1 






Pyrexia 


1(4) 


1 









Furthermore, studies of combination 
chemotherapy with other antitumor drugs 
are warranted, since, in Japan, MST-16 
has been shown to have antitumor ac- 
tivity in combination with other drugs in 
vitro and in vivo. These studies have 
demonstrated supra-additive effects on in 
viiro growth of MOLT-3 cells when the 
drug was used in combination with doxo- 
rubicin, amsacrine, and bleomycin* as 
well as additive effects with cyclophos- 
phamide, cisplatin, mitomycin -C, and cy- 
tarabine (/°). MST-16 has also had su- 
pra-additive effects on L1210 leukemia in 
mice in combination with doxorubicin, 
mitomycin-C cisplatin. cyclophospha- 
mide, and cytarabine {20). In addition, it 
is being used against breast cancer, 
gastric cancer, and adult T-ceil leukemia/ 
lymphoma in phase n trials in Japan. 
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Modulatidfi-^f-the-fcL 
Colonization of B16-F1 
Melanoma Cells by Citrus 
Pectin 

David Plan, Avraham Raz* 



Context; Studies have shown that the 
galactoside-containing simple sugars 
and anti-galactoside-binding lectin 
antibodies may affect experimental 
tumor cell metastasis. However, the 
limited number of reagents used thus 
far necessitate further observations. 
Purpose: Natural citrus pectin (CP) 
and pH-mOdified CP (MCP), rich in 
galactose residues, were used to study 
the involvement of carbohydrates con- 
taining galactoside residues in cellular 
interaction in vitro and in lung 
colonization in vivo of B16-F1 mela- 
noma cells. Methods: B16-F1 mela- 
noma cells were incubated with various 
concentrations of CP and MCP. Their 
ability to form homotypic aggregation 
in vitro and tumor lung colonization in 
vivo in 8-week-old female CS7BL/6 
mice was then analyzed* Results: The 
CP binds to the surface of B16-F1 
melanoma cells; this binding can be in- 
hibited by lactose at a concentration of 
0J5 AT. Intravenous injection of the 
murine B16-F1 melanoma cells with 
the natural CP resulted in a significant 
increase (up to threefold) in the ap- 
pearance of tumor colonics in the lung 
and in increased homotypic aggrega- 
tion properties of the cells, while injec- 
tion of MCP significantly decreased 
B16-F1 experimental metastasis (>90%), 
Conclusions: Tumor galactoside-bind- 
ing proteins mediate cellular recogni- 
tion by Unking oligosaccharides with 
terminal D-galactoside residues on ad- 
jacent cells. Successful interference 
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with such a process with Mv-i' may 
lead to a reduced ability to form tumor 
cell emboli and metastasis. Implica- 
tions: These findings imply that the 
gaiactose-containing carbohydrate side 
chains of CP might mimic or compete 
with the natural iigand(s) of the tumor 
galactose- binding protein (gal-lectin) 
and thus affect cellular interactions 
relevant for metastasis* [J Natl Cancer 
Inst84;43&-442, 1992] 



Previously, galactoside-binding lectins 
were shown to mediate cell-cell adhesion 
and cell-extracellular matrix adhesion 
through carbohydrates containing termi- 
nal or penulated galactosyl residues. The 
role of galactose residues and their com- 
plementary receptors in this process was 
previously demonstrated, leading to the 
exploration of their possible use for the 
understanding of and intervention in 
tumor metastasis (7,2). Experimental 
liver metastasis of the murine L-l sar- 
coma cells was inhibited by D-galactose 
and arabinogalactan (3), while methyl-cc- 
r>lactoside and lacto-Af-tctrose caused 
significant reduction in the metastatic 
deposition of B16 melanoma cells com- 
pared with the control (4). Treatment of 
B16 melanoma and UV-2237 fibrosar- 
coma cells in vitro with monoclonal anti- 
body directed against tumor galactoside- 
binding protein (gal-lectin) before their 
injection into the tail veins of syngeneic 
mice resulted in a marked decrease in the 
development of tumor colonies in the 
lung (5), Furthermore, a correlation was 
established between the level of a human 
gal-lectin and the serum level of carcino- 
embryonic antigen and the stage of 
progression of colorectal carcinoma in 
human patients. This correlation suggests 
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a role for gal-lectin in human colon caic- 
cer(d). 

In this investigation, we have used 
natural citrus pectin (CP) and pH- 
modificd CP (MCP), molecules which are 
rich in galacioside residues, to further 
evaluate the possible use of carbohydrate- 
containing galactosyl residues for aug- 
menting tumor cell colonization in vivo. 

Materials and Methods 
CP and Its Modification 

CP (70-100 kd; 0.5%; Sigma Chemical 
Co.. St, Louis, Mo.; 10% methoxyl 
groups) was soiubilized and sterilized 
under LTV radiation for 48 hours. The 
total carbohydrate level was determined 
by the phenol sulfuric acid method (7). 
^Ihe pH of CP was modified by increasing 
the pH to 10.0 with NaOH (3 N) for 30 
minutes and then by decreasing it to 3.0 
with HC1 (3 N) according to die method 
of Albersheirn et al. (8). Samples were 
taken after 1 0 hours and 24 hours, and the 
pH of the samples was equilibrated to 6.3. 
The solutions were washed with ethanol 
(70%) and dried with acetone (100%), 
resulting in MCP fragments of approxi- 
mately. 10 kd. A sample of dried MCP 
was rehydrared with Ca 2 ^- and Mg 2+ -free 
phosphate-buffered saline (pH 7.2) 
(CMF-PBS) to a final stock solution of 
0.5% (wr/vol). The molecular weights of 
CP and MCP were determined by vis- 
cosity measurements (9) at 25 'C in an 
Ubbelohde No. 1 viscometer (Ubbelohde, 
The Netherlands) with sodium-hexa- 
metalphosphate at 20 mM (pH 4.5), 0.2% 
EDTA, and (0.9%) NaCl. 

Natural sugars in CP were estimated 
from the difference between the m-hy- 
droxyphenol method (JO) and the total 
carbohydrates with phenol sulfuric acid 
(7). The composition of the natural sugars 
was obtained by hydrolysis in trifluor- 
acetic acid (2 N), The respective alditol 
acetates were analyzed by gas-liquid 
chromatography as described (5, J/ ,22). 
CP was radiolabeled by oxidation with 
NaI0 A , followed by reduction with NaBjr^ 
(13). 

Cells and Culture Conditions 

B16-F1 melanoma cells (J 3) were 
grown in Dulbccco's modified Eagle medi- 
um (GIBCO Laboratories, Inc., Grand Is- 
land, NY.) containing 10% hcat-inactivazBd 



fetal bovine serum, nonessential amino 
acids, and antibiotics. Cell cultures were 
incubated in a humidifier atmosphere of 
7% C0 2 and 93% air. To ensure repro- 
ducibility, all experiments were per- 
formed with cultures grown for no longer 
than 6 weeks after recovery from frozen 
stocks. 

Lung Colonization Assay 

B 16-F1 cells grown to 70% confluence 
were detached with 2 mM EDTA in 
CMF-PBS. The cells were then washed 
and resuspended in CMF-PBS with or 
without CP and MCP. and aliquots of the 
suspension containing 1 x 10 5 cells in 0.2 
mL were injected intravenously into the 
tail veins of 8-week-old female C57BL/6 
mice. After 17 days, the mice were autop- 
sied. The number of tumor colonics in the 
lung was determined under a dissecting 
microscope (14). 

Assay for CP-Induced Homotypic 
Aggregation 

Cells were detached with 2 mM EDTA 
in CMF-PBS and suspended at I x 10 s 
cell/mL in CMF-PBS as described (7) 
with and without 0.05% CP or 0.05% 
MCP. Aliquots containing 0.5 mL of cell 
suspension were placed in siliconized 
glass tubes and agitaied at 50 rpm for 30 
minutes at 37 *C. The aggregation was 
then terminated by fixing the cells with 
1% formaldehyde in CMF-PBS. Samples 
were used for counting the number of 
single cells, and aggregation was calcu- 
lated according to the following equation: 

(l-M/lvc)x 100, 

where Nt and Nc represent the number of 
single cells in the presence of the tested 
compounds and the number of single cells 
in the control buffer (CMF-PBS), respec- 
tively. 

Results and Discussion 

The lodgment, attachment, and growth 
of blood-borne neoplastic cells depend 
largely on cell embolization. The arrest of 
intravenously inoculated aggregates of 
tumor cells leading to intense metastatic 
growth is much higher than that of single 
cells. Funhermore, several studies using 
the same B16~F1 melanoma cell system 
have demonstrated a correlation between 
the tendency of the cells to undergo inter- 
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cellular interactions in culture and Their 
metastatic potential. Previously, we (/) 
suggested a molecular basis for such pro- 
cesses and demonstrated thai several tu- 
mor cells, including the B16-FI mela- 
noma cells, contain galactoside-binding 
lectin which mediates cell homorypic ag- 
gregation in the presence of the asialo- 
glycoproteins. Carbohydrates containing 
galactoside residues and antibodies 
directed against the gal-lectin were shown 
to reduce the tendency of tumor cells to 
develop metastases {,1-5). The effect of 
CP on such processes was tested in the 
search for additional reagents for evalua- 
tion of the possible relationship between 
the gal-lectin and the endogenous ligand. 

CP is a branched complex polysaccha- 
ride polymer responsible for the texture 
of fruits and vegetables. The CPs consist^ 
of partially esierified galacturonic acid 
residues with side chains composed of 
arabinose, galactose, glucose, mannose, 
and xylose. The sugar composition of CP 
would indicate that the anhydrogalac- 
turonic acid comprises about 50% of the 
total residues, while galactose and arabi- 
nose constitute the two other major car- 
bohydrates of CP, comprising 20% and 
15%, respectively (Fig. 1). The modifica- 
tion of CP to MCP by pH involves 
degradation of the main galacturonic acid 
chain by p-eiiniination (high pH) fol- 
lowed by partial degradation of the 
narural carbohydrates (low pH), resulting 
in nonbranched carbohydrate chains of 
basically the same sugar composition of 
the unmodified CP (5,75). 

The B16-F1 melanoma cells exhibited 
a low level of spontaneous homorypic ag- 
gregation, clearing a 1-hour agitation in 
CMF-PBS (Fig. 2, A). The aggregation of 
the cells, however, was markedly In- 
creased in the presence of 0.05% CP (Fig. 
2, A). In contrast, an equal concentration 
of the nonbranched MCP failed to stimu- 
late cell aggregation (Fig. 2, A). It is con- 
ceivable that the cell-surface gal-lectins 
recognize and bind galactosyl residues on 
different side chains of the same CP 
molecules, which serves as a cross-Unk- 
ing bridge between cells and subse- 
quently leads to the formation of cell ag- 
gregates, while the nonbranched MCP 
fails to cross-link. The pectin used here is 
a structural cell wall polysaccharide pres- 
ent in all higher plants. It is primarily a 
polymer of D-galacturonic acid. The 
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Fig. I- Sugur composition of CP (mol %)-— 10% 
mclhoxyl group. The amount of galacturonic acid 
(AGA) was determined according 10 the method 
reported in (/0), and total carbohydrate was ascer- 
tained by phenol sulfuric acid reaction according to 
the technique reported in (7). Total natural sugars 
were csrimated from the difference between the two 
reactions based on salacturonic acid and glucose 
(Glu) standards. The composition and me amount of 
individual natural sugars were obtained by hydroly- 
sis In trifluoracetic acid (2 N). The respective alditol 
acetates were analyzed by gas chromatography ac- 
cording to the method reported in (A). Rha = rham- 
nosc; Arab «= arabinose: *y» « xylose: Man * 
mannose; Gal =galacrose. 

structural unit of all pectin molecules is a 
linear chain of (l-4)-Hnked a-D-galacto- 
pyranosyluronic acid {$J3-l6). Further 
clarification of the nature of the interac- 
tion between the cells and CP came from 
studies that demonstrated a complete in- 
hibition of [ 3 H]CP binding to cell sur- 
faces in the presence of lactose (4-O-P-D- 
galacropyranosyl-D-glucose) (Fig. 2. B). 
Previously, ii was shown that simple 
sugars, glycopeptides, and antMectin an- 
tibodies can inhibit the cell-cell aggrega- 
tion {5,17.18). 

We next tested the ability of the CP to 
affect the in vivo formation of B16-F1 
tumor colonies in the lung. Cells were 
detached with 2 mA/ EDTA., suspended in 
CMF-PBS, and incubated on ice for 30 
minutes with CMF-PBS, CP, and MCP. 
Aliquots of the suspension containing 10 5 
cells in 0-2 mL PBS wers injected in- 
travenously into the tail veins of syn- 
geneic mice. After 17 days, the mice were 
autopsied. and the number of tumor 
colonies in the lung were counted (Tabic 
1). A threefold increase in the number of 
tumor colonies in the lung was observed 
compared with the control experiment 
(CMF-PBS alone) when the B16-F1 cells 
were injected with CP (Table 1) and the 
effect of CP was dose dependent. To 
evaluate these findings further, the B16- 
F\ cells were exposed to and injected 
with MCP. Incubation of B16-F1 cells 
with 0.05% MCP resulted in a marked 
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Fig. 2. Binding of CP to B16-F1 melanoma cell sur- 
face. A) CP-induced hemotypic aggregation. Con- 
trol CMF-PBS, CP — in the presence of unmodified 
CP (0.05%). MCP — in the presence of modified CP 
(0,05%). The cells were agitated for 60 minutes at 
37 *C, and the degree of cell aggregation was deter- 
mined as described in ihc -Materials and McOiods" 
section. B) Binding of CP tc-Bl6-Fi cell* 10 cells 
were incubated In the presence (•) or absence (Q) 
oi" lactose (0.15 M) wiih different concentration of 
f 3 H!CP (specific activity. 6.8 x 10* cpm/mg) for 30 
minutes at 4 'C. The cells were washed three umcs 
in cold phosphate-buffered saline to remove un- 
bound t J H]CP, The cells were then solublizcd with 
0.1 N NaOH (30 minutes, 37 *C>, and the radio&c- 
ci'viry was determined in a ^-counter. Each point 
represcms the mean of triplicate experiments. 



Table 1, Effect of CP and MCP on experimental 
lung metastasis of B16-FI melanoma cells 



Treatment No. of mice 



Mean So, of 
lung tumor colonies 
per mouse irangc) 



CMF-PBS t 

cp, 5xio";* 

CP.5X10*:* 

CP, 5x10-;* 

CP, 5 x 10~ u 

£xperlmcttt2 
CMF-PBS , 43 
MCP. 5xl<r;* 40 
MCP, 5 x 10~ U 42 



Experiment 1 

12 43(6-126) 

12 74 (19-102) 

(0 80(1*-120) 

J0 U2 (52-1 12» 

9 139(68-I72)t 



33U(M7) 
0tfM)t 
0(0) t 



♦Concentration in mol % (wt/vol). 
\p <.oi from the control (CMF-PBS) (two-tailed. 
Mann-Whitney V test). 
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decrease in ihe abilUy of these c^aS to 
form tumor lung colonization after their 
intravenous inoculation (Table I). Fig. 3 
shows that treatment with MCP led not 
only to a reduction In the absolute num- 
ber of experimental metastases but also to 
an apparent reduction in the volume of 
the developed metastasis. The reason for 
the change in metastasis volumes ob- 
served following treatment with CP and 
MCP is not clear. It might result from 
faster or slower retention in the circula- 
tion, which may affect the onset of the 
growth of colonies. The inhibitory effect 
of MCP was not due to cell toxicity be- 
cause no effect was observed In their in 
vitro growth properties when the cells 
were cultured with MCP or CP. Further- 
more, injection of 10 5 B16-F1 cells at a 
subcutaneous site in the presence or ab- 
sence of MCP (0.5%) resulted In the 
same growth pattern of rumor formation, 
showing a cytotoxic effect of MCP in 
vivo (not shown). 

Several studies using the same B16-F1 
melanoma cell system have demonstrated 
a correlation between the tendency of 



cells to undergo intercellular interactions ; 
in culture and their metastatic potential 
[for review see (1)1 In vivo, intercellular 
adhesion by means of cell-surface lectin 
of one cell and carbohydrate-containing 
complementary molecules on an adjacent 
cell or by serum glycoproteins could 
serve as a bridge between adjacent cells 
and may contribute to tumor cell emboli- 
zation resulting; with increased organ 
colonization by the circulating tumor emboli. 

The mammalian gal-lectin mediates the 
recognition process by Unking to oligo- 
saccharides with terminal-linked D-galac- 
tose residues (19). Investigators also 
found that somatic mutation, which 
blocks addition of gal and sialic acid to 
cellular glycoconjugates, as well as chem- 
ical inhibitors of AMinked processing, 
resulted in an impaired tumor cell ad- 
hesion to endothelial cells in vitro (20). 
Other investigators showed that the de- 
gree of GlcNAc al-6Man al-6Man al- 
b-ranching and the completion of these 
structures with SAP2-3Gal pi-4 appear to 
be closely associated with metastatic 
ability (20-25) and that endothelial cells 




Fig. X Experimental metastasis after intravenous injection of B 1 6fl cells U * 10 5 ) nVJ? 
rSito «r mcp ( r> Eicht-weefc-old female C57BL/6 mice were given an intravenous injection of a 0.2-mL 
mX oK solution,^ mice wU killed 17 day, after bjecuon. and the 

rumor colonies per tune were measured under a dissecting microscope. 
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nay have a lectin with similar specificity 
where the pM Gal is part of a larger 
Hgand structure (23,24). Those results in- 
dicate that pi-4 gal-lectin on microvas- 
cular endothelial cells can contribute to 
retention and secondary tumor formation 
of blood-borne tumor cells. In addition, 
galactosyladon of D36W25 cells (24) in- 
creased the number of visible liver metas- 
tases after tumor cell injection by 30-fold. 
The unmodified CP may involve a recog- 
nition structure mechanism similar to the 
D36W25 cell-surface sugar. 

The results presented here and in pre- 
vious studies (3 J) are basically similar to 
experimental pyelonephritis, whereby in- 
fection with Escherichia colt can be in- 
hibited by oligomannosides and mannan 
which bind to the mannose-specific lec- 
tins of E. coli, and binding of the bacteria 
to the uroepithelium is prevented (25). 

We do not know whether CP and MCP 
compete with or resemble the yet uniden- 
tified natural ligand(s) of the mammalian 
gal-lectin; however, this study and those 
described earlier (3-5) may provide a 
new, simple modality for intervention 
with the successful colonization of cir- 
culating malignant cells. 
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Increasing Incidence of 
Primary Malignant Brain 
Tumors: Influence of 
Diagnostic Methods 

Marie Desmeules? Tom 
Mikkelsen, Yang Mao 



Background; The incidence of brain 
cancer has increased dramatically over 
the last decades in most developed 
countries. Whether these trends can be 
attributed .to improved diagnosis is not 
clear. Purpose: To determine the effect 
of new imaging technology on in- 
creased rates of brain cancer, we as- 
sessed the level of detection for neuro- 
logical disorders when computed to- 
mography (CT) and magnetic reso- 
nance imaging (MRI) results were not 
available. Methods: A neurologist per- 
formed a blind review of hospital 
charts from 356 randomly selected 
patients, hospitalized between 19S5 and 
1989 for neurological disorders, includ- 
ing brain cancer. All prediagnosis in- 
formation except CT and MRI results 
was used as a basis for diagnostic re- 
evaluation. Also, a random sample of 
151 brain cancer patients diagnosed 
between 1960 and 1965 was selected for 
a description of diagnostic methods 
used during that period. Results: A 
comparison between the original diag- 
noses and the re-e valuations for 
patients in the 1985-1989 sample indi- 
cated that there was, among the dis- 
eases selected, a 24% misclassification 
when CT scans and MRI were not 
available. In particular, 20% of brain 
tumors were undetected (95% con- 
fidence interval = 15%-25%), and 10% 
of non-tumor disorders were inac- 
curately labeled as brain tumors in the 
absence of these tests. The repeatability 
of the re-evaluations was $6%. Con- 
clusions: Among elderly North Ameri- 
cans, at least twofold increases in brain 
cancer incidence were observed over 
the last two decades. Since our findings 
show that CT scans and MRI are 
responsible for the detection of about 
20% of brain tumors, we conclude that 



o*uer factors also are responsible for 
the observed trends* [J Natl Cancer 
Inst 84:442-445, 1992] 



Brain cancer is often disabling and 
fatal. Rates of mortality from brain cancer 
have increased substantially* especially 
among the elderly (7-4), over the last 
decades in most developed countries. 
Whether such trends reflect a rise in brain 
cancer risk is controversial. Some inves- 
tigators have axiributed these increasing 
trends to improved diagnostic methods 
(5-7). Others argue That because of the 
magnitude of the increase and because 
brain cancer rates started to increase 
before the iniroducuon of new imaging 
technology, the trends could not be due 
entirely to improved diagnostic methods 
(7J2). 

Computed tomography (CT), intro- 
duced in the 1970s, may partly be respon- 
sible for increased tumor detection. Mag- 
netic resonance imaging (MRI). which 
provides additional anatomic resolution, 
was introduced in the 1980s. MRI also 
can increase the rate of detection of 
tumors. In particular, those in regions of 
the brain such as the temporal lobe, the 
brain stem, and posterior fossa that are 
less easily visualized by other methods. 

Numerous studies have assessed the 
diagnostic value of CT scans and MRI for 
Intracranial disorders (£-7 8), mainly by 
comparing their accuracy with other 
methods of diagnosis. For example, it 
was found that CT scans had slighdy 
higher sensitivity and specificity com- 
pared with radionuclide brain scans (£) 
and cerebral angiography (9) for the 
detection of brain tumors and cerebrovas- 
cular disease, in particular. The difference 
in these indices of accuracy between the 
two tests was only about 3%, however. 
Other studies indicated that the use of CT 
scans decreased the perceived need for 
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[57] ABSTRACT 

A method for the treatment of cancer in mammals. A subject 
afflicted with cancer receives by oral administration a pH 
modified citrus pectin which inhibits metastasis of primary 
tumors. 
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METHOD FOR INHIBITING CANCER melaaoma cells, while D-galactose and arabinogalactose 

METASTASIS BY ORAL ADMINISTRATION inhibited liver metastasis of L-l sarcoma cells as described 

OF SOLUBLE MODIFIED CITRUS PECTIN b y J - Beaut h et al > J Cancer Res ain 0nco1 113 » 51 (1987). 

It is known that intravenous injection of B16-F1 murine 

This invention was made with Government support, 5 melanoma cells with citrus pectin or modified citrus pectin 

under Contract No. R01 CA 57453, awarded by the National mt0 syngenic mice resulted in a significant increase or 

Institute of Health. The Government has certain rights in the decrease of lung colonization, respectfully as •described I by 

invention D - Platt ™ d A * Raz ' J ' Natl CaDcer Inst - 84:438-42 (1992). 

1 Prior to the discovery disclosed herein, an effective treat- 

FIELD OF THE INVENTION 10 ment for inhibiting cancer metastasis utilizing a non- 

The present invention relates generally to methods for cytotoxic agent by oral administration did not exist Thus, a 

treating prostate cancer. ? eed exists f for a thcra Py which 18 based on the oral acW 

& r istration of an non-cytotoxic agent. 

BACKGROUND OF THE INVENTION SUMMARY OF INVENTION 

The incidence of many forms of cancer is expected to 15 , n on< , me inv6mk)D jdes a metbod of 

mcrease as the population ages. For example, prostate , reating cancer m mammak by lhe oral administra t ion of 

cancer is the most commonly diagnosed cancer in United modified p ectin> preferably water soluble pH modified citrus 

States men as well as the second leading cause of male pectin, as described herein to inhibit metastasis. 

cancer deaths. It is projected that in 1994 there will be In another , the m mvention ptovldes a com . 

200,000 new cases of prostate cancer diagnosed as weU as 20 jtion [q{ (he trealment of cancer in mammals which 

38,000 deaths from prostate cancer and these numbers are comprises a mixture of modified pectin> preferably pH 

expected to continue to rise as the population ages. Approxi- modified ^ ^ and „ pharm aceuticaUy acceptable 

mately 50% of patients diagnosed with prostate cancer have digesti51e carrier for oral administration. 

disease which has or will escape the prostate. Prostate cancer , n ^ aQother tQe me(hod and compositions of the 

metastasizes to the skeletal system and patients typically die 25 ^ utjlized ^ ^ th ^ treatment of 

with overwhelming osseous metastatic disease. As yet, there _ . . „ nn „ ar • mnn nnA ntUe > r m l m4 i c ir% : n u:u;t 

— . & t . A , , , J .:. 4 . prostate cancer in man and other mammals to inhibit 

is no effective curative therapy and very little palliative r 4 . . e . . 

. c . 4 ^ . - . 7 r metastasis of primary tumors, 

therapy for patients with metastatic disease. * . j- 

* J * ' ,i . . . u Accordingly, the preferred embodiment the present inven- 

The process of tumor cell metastasis requires that cells tf D( £ el th y m wbich oral mtake of , 

depart from the primary tumor invade the basement 30 no „-cytotoxic natural complex carbohydrate rich in galac- 

membrane traverse through the bloodstream from tumor ^ pH . m odified citrus pectin (MCP), acts 

cell emboli, mteract with the vascular endothelium of the _ . , * r „ ftn . nanilp f.^. . „ 

« i * £ a * f j as a potent inhibitor or spontaneous prostate carcinoma 

target organ, extravasate, and proliferate to form secondary metastasis 

tumor colonies as described by E. C. Kohn, Anticancer Re., ' , . , ... . _ 

13, 2553 (1993); and L. A. Kiotta, P. S. Steeg, W. G. 35 W ^ \T ™ accordance with the present invention, 7 

Stettler-Stevenson, Cell 64, 327 (1991). out of 16 tumor bearm S rats were «° <hsease-free 

Ti . „ « i / 4 at autopsy (no visible metastases in lymph nodes or lungs) 

It is generally accepted that many stages of the metastatic c f J v , f4 . . J. * j i>i e^Tui 

, B . . J ti \ . . 7 . • # t, followmg removal of the primary tumor at day 14 after the 

cascade involve cellular interactions mediated by eel sur- iaoajJ J m of l(f Dunnk late adenocarcinoma 

face components such as carbohydrate-binding proteins, MLL ^ ^ of £ ^ ^ had 

which include galactose binding lectins (galectms) as 40 metaslases . ^ num5er of Mmor lung fa the 

^ £ a ?> h Lx,tan ' C ' nre ' M T T, ?™ ' remaining animals was markedly reduced by oral intake of 

?n 22f$ ^ ? ' i° B, °J by ,™ fiK * 1* (w/V) MCP as compared with the control group (control, 

1 (1991). Treatmen of B16 melanoma and uv-2237 fibro- 9±4 ' MC ft ^ nQ effec , on , he h of ^ 

sarcoma cells in vitro with anti-galectm monoclonal ant.- rim tumors . i n vitro, MCP inhibited MLL cell adhesion 

bodies prior to their intravenous (i.v.) injection into the tad 45 £ / ndolbelial cells in a time and dose dependent manner 

vein of syngeneic mice resulted in a marked inhibition of a$ we „ as ^ ^ formation fa semi . solid medium 

tumor lung colony development as described by L. mec hanism of action of MCP appears to involve 

Meromsky, R. Lotan, A Raz Cancer Res. 46, 5270 (1991). P mof surface cart>0D drate . bindin P P, eins . 

Transfection of low metastatic, low galectm-3 expressmg __ t , ' . . . ° r . . r . 

UV-2237-C115 fibrosarcoma ceUs with galectin-3 cDNA 50 , Thus the present mvenUon provides a method for the 

resulted in an increase of the metastatic phenotype of the treatment ° f cancer by the oral administration of MCP a 

transfected cells as described by A. Raz, D. Zhu, V. Hogan, «»-tonc drug with a unique mechanism of action that 

J. Shah, T. Raz, R. Karkash, G. Pazerini, P. Carmi, Int. J [ esul f a . , ^. SU( *f SSful ulh *. ltlon ( of tumor « U dissemina- 

Cancer 46, 871 (1990). Furthermore, a correlation has been H 00 ' ' n addltl0n ' ** P res t nt "T" ' COm ? 0S " 

established between the level of galectin-3 expression in 55 for ^ »•*?»»« ° f mammalian cancer composing 

human papiUary thyroid carcinoma and tumor stage of MCP in combination with an oral pharmaceutical earner, 

human colorectal and gastric carcinomas as described by L. ™- ^ 15 a c ? art whlch ulustra,es that *• number ° f ra f 

Chiariotti, M. T. Berlinjieri, P. DeRosa, C. Battaglia, N. wbich lun 8 metastases was significantly reduced 

Berger, C. B. Bruni, A. Fusco, Omeogene 7, 2507 (1992); L. compared to control in the 0.1% MCP and the 1.0% MCP. 

Irimura, Y. Matsushite, R. C. Sutton, D. Carralero, D. W. 60 FIG - 1B b a chart which illustrates that the lungs of the 

Ohanesian, K. R. Cleary, D. M. Ota, Int J Cancer 51, 387 10% MCP treated animals bad significantly fewer meta- 

(1991); R. Lotan, H. Ito, W. Yasui, H. Yokozak, D. Lotan, E. static colonies than control groups. 

Tabara, Int J Cancer 56, 474 (1994); and M. M. Lotz, C. W. FIG. 1C is a photomicrograph of lungs of control rats. 

Andrews, C. A. Korzelius, E. C. Lee, G. D. Steele, A. FIG. ID is a photomicrograph of lungs of 1.0% MCP rats. 

Clarke, A. M. Mercurio, PNAS, U.SA. 90, 3466 (1993). 65 FIG. 2 is a plot of cell surface staining and western blot 

Simple sugars such as methyl-alpba-D lactoside and analysis (inset) for the expression of rat galectin-3 in MLL 

lacto-N-tetrose have been shown to inhibit metastasis of B16 cells. 
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FIG. 3A is a graph which illustrates attachment of MLL 
cells in the absence or presence of various concentrations of 
MCP for 90 minutes at 4 C. 

FIG. 3B is a graph which illustrates the time course for the 
attachment of MML cells to a confluent monolayer of RAEC 
In the absence ( ) or presence of 0.03% w/v MCP. 

FIG. 3C is a photomicrograph of fluorescent MLL cell 
adhesion to RAEC cells in the absence of MCP. 

FIG. 3D is a photomicrograph of fluorescent MLL cell 
adhesion to RAEC cells in the presence of 0.1% w/v MCP. 

FIG. 4A is a chart which illustrates the effect of MCP on 
MLL colony formation in 0.5% agarose. 

FIG. 4B is a phase contrast photomicrograph of MLL cells 
grown without MCP. 

FIG. 4C is a phase contrast photomicrograph of MLL cells 
grown with 0.1% (w/v) MCP. 

FIG. 5 is a photomicrograph of human primary prostatic 
adenocarcinoma tissue, illustrating the presence of Galectin- 
3. 

FIG. 6 is a graph illustrating the effects CP and MCP on 
B16F1 adhesion to laminin in the presence of varying 
concentrations of CP (0) or MCP (•). Vertical bars show 
mean ± standard deviation computed from the t distribution 
of the mean. 

FIG. 7A is a phase-contrast photomicrograph of B16F1 
cells plated on laminin. The cells were cultured in DMEM 
alone. 

FIG. 7B is a phase-contrast photomicrograph of B16F1 
cells plated on laminin cultured in the presence of 0.5% CP 
and DMEM. 

FIG. 7C is a phase-contrast photomicrograph of B16F1 
cells plated on laminin cultured in the presence of 0.5% 
MCP and DMEM. 

FIG. 8 is a chart illustrating the effects of CP and MCP on 
asialofetuin-induced homotypic aggregation in the presence 
of 20 fig/ml asialofetuin alone (A) or with added 0.5% CP 
(B) or 0.5% MCP (C). Vertical bars show mean standard 
deviation computed from the t-distribution of the mean. 

FIG. 9A is a phase-contrast photomicrograph of homo- 
typic aggregation of B16-F1 cells in the presence of 20 
/ig/ml asialofetuin alone. 

FIG. 9B is a phase-contrast photomicrograph of homo- 
typic aggregation of B16-F2 cells in the presence of 0.5% 
CP and asialofetuin. 

FIG. 9C is a phase-contrast photomicrograph of homo- 
typic aggregation of B16-F2 cells in the presence of 0.5% 
MCP and asialofetuin. 

FIG. 10 is a graph illustrating the binding of galectin-3 to 
MCP coated wells. 

FIG. 11 is a graph illustrating the effects of CP and MCP 
on the ability of B16F1 cells to form colonies in 0.5% 
agarose (CP 0 MCP •). 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

As used herein, the term "therapeutic" treatment refers to 
oral administration of a predetermined amount of modified 
citrus pectin to a subject after the subject has been diagnosed 
as having cancer which is effective for increased survival of 
the subject. 

As used herein, the term "cancer" refers to any neoplastic 
disorder, including such cellular disorders as, for example, 
renal cell cancer, Kaposi's sarcoma, chronic leukemia, 
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breast cancer, sarcoma, ovarian carcinoma, rectal cancer, 
throat cancer, melanoma, colon cancer, bladder cancer, 
mastocytoma, lung cancer, mammary adenocarcinoma, pha- 
ryngeal squamous cell carcinoma, and gastrointestinal or 

5 stomach cancer. Preferably, the cancer which is treated in the 
present invention is human prostate cancer, most preferably 
adenocarcinoma of the human prostate. 

The abbreviations used herein are: CP, natural citrus 
pectin; MCP, pH-modified CP; EHS, Englebreth-Holm 

10 Swarm; DMEM, Dulbecco's modified Eagle's minimal 
essential medium; CMF-PBS, Ca 2+ - and MG 2 Mree 
phosphate-buffered saline, pH 7.2; BSa, bovine serum albu- 
min. 

Previously, the effect of citrus pectin (CP), a complex 

15 polysaccharide rich in galactosyl residues, and its 
pH-modified derivative (MCP) on the experimental metasta- 
sis of B16 melanoma was analyzed as described in the 
article, Modulation of the Lung Colonization of B16-F1 
Melanoma Cells by Citrus Pectin, Journal of the National 

20 Cancer Institute, Vol. 84, No. 6, Mar. 18, 1992, the entire 
disclosure of which is incorporated herein by reference. It 
was found that co-injection of MCP with the B16-F1 cells 
intravenously resulted in a marked inhibition of their ability 
to colonize the lungs of the injected mice. pH modification 

25 of CP, as will be described more fully hereinafter, results in 
the generation of smaller sized non-branched carbohydrate 
chains of similar sugar composition of the unmodified CP. 
MCP appears to be non-toxic, in vitro and in vivo. 

3Q The modified pectin utilized in the present invention is 
prepared by partially depolymerizing citrus pectin, prefer- 
ably by pH modification. 

As will be understood by those skilled in the art, unmodi- 
fied pectin has a molecular weight range of between about 

35 20,000-400,000. It is a polysaccharide substance present in 
cell walls of all plant tissues which functions as an inter- 
cellular cementing material. One of the richest sources of 
pectin is lemon or orange rind which contains about 30% of 
this polysaccharide. It occurs naturally as the partial methyl 
ester of c _(l_4) linked D-polygalacturonate sequences 
interrupted with (l_2)-L-rhamnose residues. The neutral 
sugars, D-galactose, L-arabinose, D-xylose and L-fucose 
form side chains on the pectin molecule. Structure studies 
were made by D. A. Rees, A. W. Wight, J. Chem. Soc. B, 

45 1971, 1366. Secondary and tertiary structure in solution and 
in gels is described in D. A. Rees, E. J. Welsh, Angew. Chem. 
Int. Ed. 16, 214 (1977). A review and bibliography is set 
forth by Towle, Christensen, in Industrial Gums, R. L. 
Whistler, Ed. (Academic Press, New York, 2nd ed., 1973) p. 

50 429-461. One noteworthy book on pectins is by Z. I. 
Kertesz, The Pectic Substances (Interscience, New York, 
1951). 

Pectin occurs as a coarse or fine powder, yellowish-white 
in color, practically odorless, and with a mucilaginous taste. 

55 It is almost completely soluble in 20 parts water, forming a 
viscous solution containing negatively charged, very much 
hydrated particles. It is acid to litmus and insoluble in 
alcohol or in diluted alcohol, and in other organic solvents. 
It dissolves more readily in water, if first moistened with 

60 alcohol, glycerol or sugar syrup, or if first mixed with 3 or 
more parts of sucrose. It is stable under mildly acidic 
conditions; more strongly acidic or basic conditions cause 
depolymerization. 

One preferred pectin for use as a starting material in the 

65 preparation of pH modified citrus pectin for use in the 
present invention can be obtained from Sigma Chemical Co. 
of St. Louis, Mo. This material has a molecular mass of 
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70-100 kd, is approximately 85% by weight galacturonic 
and 9.5% by weight methoxyl groups and containing less 
than approximately 10% by weight moisture. It is available 
as a powder. Citrus pectin is also available from ICN 
Biomedicals as Pectin 102587 RT. 

A 0.5% and more preferably, a 1.0% w/v aqueous solution 
(all solution concentration herein are expressed as w/v 
unless otherwise indicated) of the citrus pectin is prepared 
and sterilized under UV radiation for about 48 hours. In 
order to partially depolymerize the pectin, the pectin solu- 
tion is modified by increasing the pH to 10.0 with NaOH 
(3N) for 30 minutes and then decreasing the pH to 3.0 with 
HC1 (3N) according to the method described by Alberscheim 
et al., in the article, "A Method for Analysis of Sugars in 
Plant Cell Wall Polysaccharides by Gas Liquid 
Chromatography", Carbohydrate Research, 5:340-346, 
1967, the entire disclosure of which is incorporated herein 
by reference. After about 10 to 24 hours, the pH of the 
solution is equilibrated to about 6.3. The solution is then 
washed with ethanol (70%) and dried with acetone (100%). 
This results in pectin fragments having an average molecular 
mass of about 10 kd as determined by viscosity measure- 
ments at 25 C in a Ubbelohde No. 1 viscometer with 
sodium-hexametalphosphate at 20 mM (pH 4.5), 0.2% 
EDTA and (0.9%) NaCl according to the method of Chris- 
tensen in the article, "Methods of Grading Pectin in Relation 
to the Molecular Weight (intrinsic viscosity of pectin)", 
Food Research 19:163-165 (1954), the entire disclosure of 
which is incorporated herein by reference. As used herein, 
the terms "modified pectin" and "MCP" shall refer to 
depolymerized pectin. More preferably, the modified pectin 
utilized in the present invention has a molecular mass of 
from about 1-15 kd and most preferably about 10 kd and is 
preferably prepared in accordance with the protocol set forth 
above and is preferably water soluble. The dried MCP 
fragments may then be rehydrated with Ca 2+ and Mg 2 Mree 
phosphate-buffered saline (pH 7.2) (CMF-PBS) to a final 
stock solution of 0.5% (w/v). 

As stated, in the present invention, MCP is administered 
orally and therefore the present invention provides a com- 
position which contains MCP and a digestible pharmaceu- 
tical carrier. Suitable digestible pharmaceutical carriers 
include gelatin capsules in which the MCP is encapsulated 
in dry form, or tablets in which MCP is admixed with 
hydroxyporoyl cellulose, hydroxypropyl methylcellulose, 
magnesium stearate, microcrystalline cellulose, propylene 
glycol, zinc stearate and titanium dioxide and the like. The 
composition may be formulated as a liquid using purified 
water, flavoring agents and sucrose as a digestible carrier to 
make a pleasant tasting composition when consumed by the 
subject. 

The precise dose and dosage regimen is a function of 
variables such as the subject's age, weight, medical history 
and the like. The preferred dose and dosage regimen based 
on the weight of the MCP component (i.e., disregarding the 
digestible carrier) effective in the treatment of cancer is a 
daily dose of about 10 to about 1000 mg per kg of body 
weight of the subject. The MCP is administered orally at 
equal intervals i.e., from about 10 to about 1000 mg/kg 
every 24 hours and/or 2.5 to 250 mg/Kg every 6 hours. This 
same dosage and dosage regimen is preferred for use in the 
treatment of prostate cancer in mammals, including human 
prostate cancer, to reduce or inhibit metastasis. It is believed 
that this same dose and dosage regimen will be effective in 
the prevention of cancer in high risk mammalian subjects 
when administered as an oral prophylactic composition. 

EXAMPLES 

The various aspects of the invention are further described 
by the following examples, which are not intended to limit 
the invention in any manner. 
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The Dunning (R3327) rat prostate adenocarcinoma model 
of prostate cancer was developed by Dunning from a spon- 
taneously occurring adenocarcinoma found in a male rat as 
described by W. F. Dunning, Natl Cancer Inst Mono 12, 351 

5 (1963). Several sublines have been developed from the 
primary tumor which have varying differentiation and meta- 
static properties as described by J. T. Isaacs, W. D. W. 
Heston, R. M. Weissman, D. S. Coffey, Cancer Res 38, 4353 
(1978). The MAT-LyLu (MLL) subline is a fast growing, 

10 poorly differentiated adenocarcinoma cell line which upon 
injection of 1x10* MLL cells into the thigh of the rat leads 
to animal death within approximately 25 days secondary to 
overwhelming primary tumor burden as described by J. T. 
Isaacs, W. B. Isaacs, W. F. J. Feitz, J. Scheres, The Prostate 

15 9, 261 (1986); and K. J. Pienta, B. C. Murphy, W. B. Isaacs, 
J. T. Isaacs, D. S. Coffey, The Prostate 20, 233 (1992). The 
primary MLL tumor starts to metastasize approximately 12 
days after tumor cell inoculation and removal of the primary 
tumor by limb amputation prior to this time results in animal 

20 cure. If amputation is performed after day 12, most of the 
animals die of lung and lymph node metastases within 40 
days as described by K. J. Pienta, B. C. Murphy, W. B. 
Isaacs, J. T. Isaacs, D. S. Coffey, The Prostate 20, 233 
(1992). 

25 In the present invention, soluble MCP, given orally in the 
drinking water on a chronic basis, affects the ability of the 
MLL tumor to establish spontaneous metastases. 

To more fully illustrate the present invention and referring 
to FIG. 1A of the drawings, rats were injected with lxlO 6 

30 MLL cells in the hind limb on day 0. On day 4, when the 
primary tumors were approximately 1 cm 3 in size, 0.01%, 
0.1%, or 1.0% (w:v) MCP was added to the drinking water 
of the rats (N«8 per group, experiments done twice) on a 
continuous basis. On day 14, the rats were anesthetized and 

35 the primary tumors were removed by amputating the hind 
limb. The addition of MCP to the drinking water did not 
affect primary tumor growth at any concentration (average 
tumor weight: control, 4.2±0.26 gra; 0.01%, 4.7±0.7 gm; 
0.1%, 4.3±0.37 gra; 1.0%, 5.0±0.25 gm). Rats were then 

40 followed to day 30 when all groups were sacrificed and 
autopsied. Animals continuously ingested MCP in their 
drinking water during this period. Control and treated ani- 
mals gained weight appropriately and there was no observ- 
able toxicity in the MCP treated animals. The lungs were 

45 removed, rinsed in water and fixed overnight in Bouin's 
Solution. The number of rats which suffered lung metastases 
was significantly reduced compared to control (15/16 rats 
with metastases) in the 0.1% (P<0.03) MCP (7/14 rats with 
metastases) (p<0.001) groups (FIG. 1A) rats consumed 30±4 

50 ml of water per day in all groups. The number of MML 
tumor colonies were determined by counting under a dis- 
section microscope. The lungs of the 1.0% MCP treated 
animals had on average significantly fewer metastatic colo- 
nies than control groups (9±4 in control compared to 1±1 in 

55 treated group (p<0.05) (FIG. IB) (Mann- Whitney Test). The 
effect of MCP appeared to be dependent on its concentration 
in the drinking water. FIGS. 1C and ID also depict lungs 
from tumor bearing animals (C-control, D-1.0% MCP) and 
highlights the effect of MCP on the reduction in number of 

60 the developed surface MLL lung colonies. 1% MCP also 
significantly reduced the number of animals with positive 
lymph node disease (55% in control, 13% in MCP treated, 
p<0.01). The treated animals suffered no apparent toxicity 
from MCP treatement. Animals gained weight at the same 

65 rate as controls. Daily water intake was 30±4 mis/rat in 
controls and treated groups. Hair texture, overall behavior, 
and stool color was unchanged. 
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Since it had been previously demonstrated that MCP 
could interfere with cell -cell interactions mediated by cell 
surface carbohydrate -binding galectin-3 molecules, the 
question of whether MLL cells express galectin-3 was 
investigated. MLL cells, like many other cancer cells, 
express galectin-3 on their cell surface as determined by 
quantitative fluorescence flow cytometric analysis as shown 
in FIG. 2 and by immunob lotting of total cell extracted with 
mono-specific rabbit anti-galectin-3 peptide antibodies as 
shown in FIG. 2 (blot inset). 

Tumor-endothelial cell adhesion is thought to be a key 
event in the metastatic process, and therefore, the effect of 
MCP on MLL-endothelial cell interaction was investigated. 
The adhesion of Cr-labeled MLL cells to confluent mono- 
layers of rat aortic endothelial cells (RAEC) in the presence 
or absence of MCP is demonstrated in FIG. 3A. MCP was 
found to be a potent inhibitor of MLL cell adhesion to the 
endothelial cells FIGS. 3A and 3B. 

MLL and RAEC cells were grown in RPMI 1640 media 
supplemented with 10% fetal bovine serum. RAEC were 
grown to confluence in tissue culture wells. 2.4x10° MLL 
cells were incubated for 30 minutes with 5 /id Na5 1 Cr0 4 at 
37° C. in 2 ml serum free media with 0.5% bovine serum 
albumin. Following extensive washing 10 5 MLL cells per 
well were then added to RAEC monolayers in quadruplicate. 
As seen in FIG. 3 A, attachment of MLL cells in the absence 
or presence of various concentrations of MCP for 90 minutes 
at 4° C. was assessed. The cells were washed three times in 
cold phosphate-buffered saline to remove unbound cells. 
The cells were then solubilized with 0.1 NaOH for 30 
minutes at 37° and the radioactivity was determined in a 
beta-counter. Each point represents the man of four wells 
and experiments were performed in duplicate. Bars repre- 
sent standard error. As seen in FIG. 3B, time course for the 
attachment of MLL cells to a confluent monolayer of RAEC 

in the absence ( ) or presence of 0.03% (w/v) of MCP 

was determined. The presence of 0.03% MCP inhibited 
attachment of MLL cells to RAEC. Fluorescence MLL cell 
adhesion to RAEC 10 5 MLL cells were incubated for 30 
minutes in 0.1% FITC following extensive washing the cells 
were added to RAEC monolayers. Binding of MLL cells in 
the absence (FIG. 3C) or presence (FIG. 3D) of 0.1% (w/v) 
MCP (shown at xl60). It is apparent that MLL cells adhered 
rapidly to the RAEC monolayer, while only a limited degree 
of cell attachment was observed in the presence of MCP, 
Pictorial demonstration of the effect of MCP on the adhesion 
process is shown in FIG. 3C and FIG. 3D. MLL cells were 
fluorescendy labeled in suspension with FITC, exposed to 
confluent monolayers of rat endothelial cells in 0.5% bovine 
serum albumin without (FIG. 3C) or with 0.1% MCP (FIG. 
3D) for 60 min. The cultures were washed to remove the 
non-adherent cells and then photographed. In the non- 
treated cultures, the fluorescent MLL cells adhere almost 
uniformly bound to the endothelial monolayer (FIG. 3C) 
while in the presence of 0.1% MCP almost no fluorescent 
cells can be detected in association with the RAEC mono- 
layer in the microscopic field (FIG. 3D). 

The ability of cells to grow in semi-solid medium, i.e., 
anchorage-independence, may be used as a criterion for cell 
transformation and inhibition of such a process by drugs or 
antibodies is used to establish their efficacy. The growth of 
cells in a semi-solid medium requires that they migrate, 
invade, and establish new tumor foci in a process that 
appears to mimic many of the steps of in vivo metastasis. It 
has been previously suggested that the ability of tumor cells 
to interact with carbohydrate residues of glycoproteins via 
cell surface galectin-3 related to their ability to interact with 
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the galactose residues of agarose (a polymer of D-galactose 
and L-anhydro-galactose) and to provide the minimal sup- 
port needed for cell proliferation in this semi-solid medium. 
To this end it has been demonstrated that anti-galectin-3 

5 monoclonal antibodies can inhibit the growth of tumor cells 
in agarose. Furthermore, transfection of normal mouse fibro- 
blasts with the mouse galectin-3 cDNA results in the acqui- 
sition of anchorage-independent growth. 
To determine the effect of MCP on MLL colony formation 

io 0.5% agarose, MLL cells were detached from cultured 
monolayer with 0.02% EDTA in calcium and magnesium 
free (CMF>— PBS and suspended at 4X10 3 cells/ml in 
complete RPMI with or without MCP in varying concen- 
trations. The cells were incubated for 30 minutes at 37° C. 

15 and them mixed 1:1 (vol/vol) with a solution of 1% agarose 
in RPMI 1:4 (vol/vol) preheated at 45° C. 2 ml aliquots of 
the mixture were placed on top of a precast layer of 1% 
agarose in 6 cm-diameter dishes. The cells were incubated 
for 8 days at 37° C, then fixed, counted and photographed. 

20 FIG. 4A illustrates the number of formed colonies was 
determined by a blinded observer using an inverted phase 
microscope. The presence of 0.1% MCP significantly inhib- 
ited the number of MLL colonies present to control (p<0.01 
by Mann-Whitney). Bars represent the mean and S.E. of 

25 triplicate experiments. Phase contrast photomicrographs of 
MLL cells grown without (FIG. 4B) or with (FIG. 4C) 0.1% 
(w/v) MCPxl60. As depicted in FIG. 4A, MCP inhibits 
MLL cell colony formation in agarose in a dose dependent 
manner. MCP inhibited both the number of MLL colonies 

30 and their size (FIGS. 4B and 4C). The inhibitory effect of 
MCP appears to be cytostatic rather than cytotoxic, since it 
has no effect on the rate of MLL cell growth in cultured 
monolayers in vitro (data not shown). MCP has simitar 
effects o the ability of other tumor cells to form colonies in 

35 soft agar, including B16-F melanoma, UV-2237 
fibrosarcoma, HT-1080 human fibrosarcoma, and A3 75 
human melanoma. It is not known whether the MCP blocks 
the binding of the MLL cells to the galactose residues of 
agar, or competes with the binding of a carbohydrate- 

40 containing growth factors) with the cell surface galectin-3. 
Similarly, it is not known whether the MCP inhibition of 
tumor cell lung colony formation is vivo is mimicked by the 
inhibition of colony formation in vitro, although such a 
correlation appears to exist (FIG. 1 and FIG. 4). 

45 The results presented here provide a new, nontoxic, oral 
method to prevent spontaneous prostate cancer metastasis. 
In preliminary experiments, we have found that galectin-3 is 
present in human prostate cancer pathologic tissue speci- 
mens as well as the human prostate adenocarcinoma cell line 

50 PC-3. For immunohistochemistry, 5 fan formalin fixed par- 
affin embedded primary prostatic adenocarcinoma sections 
were deparaffinized, rehydrated and microwaved (medium - 
high) for 10 minutes in 1 mM sodium citrate buffer. After 
washing in PBS sections were blocked in normal goat serum 

55 for 30 minutes, and then incubated with the primary anti- 
body rat anti-galectin-3-TIB-166 monoclonal antibody. Sec- 
tions were then washed within DPBS for 30 minutes and 
then incubated with biotinylated anti-rat IgG, washed, and 
incubated with avidin-biotinylated horse radish peroxidase 

60 followed by a peroxidase substrate 3-3'-diaminobenzidine. 
Sections were counterstained with 3% methyl green and 
mounted with gelatin-glycerin. The section demonstrated in 
FIG. 5 is from a patient with invasive prostate cancer. PC-3 
cell extract was immunoblotted and analyzed for the pres- 

65 ence of human galectin-3 as described in the legend to FIG. 
2. The expression of galectin-3 in specimens of human 
prostate was examined by immunohistochemistry with TIB- 
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166 anti-galectin-3 monoclonal antibodies. The galectin-3 increased capacity for anchorage-independent growth, 

was mainly expressed in the prostate carcinoma cells with homotypic aggregation, and tumor cell lung colonization, 

little stromal staining and variable normal epithelial staining which suggests that galectin-3 promotes tumor cell embo- 

(FIG. 5). Galectin-3 staining with this antibody was asso- lization in the circulation and enhances metastasis. We have 

ciated with intense nuclear, cytoplasmic, and cell surface 5 previously reported that intravenous injection of CP 

staining. Further investigations will determine the role of increases lung colonization of the B16-F1 murine melanoma 

galectin-3 in normal and cancerous prostate tissue as well as cells, while MCP decreases lung colonization. Although the 

the ability of MCP to inhibit human prostate metastasis in increased lung colonization by CP is most probably due to 

nude mice. MCP molecules appear to be absorbed into the its ability to promote homotypic aggregation, the mecha- 

blood stream after oral administration and compete with the 10 nism by which MCP prevents the lung colonization remains 

natural ligand(s) recognition of tumor cell surface galectins * ess we ^ established. 

essential for the successful establishment of secondary Laminin, the major non-collagenous component of base- 
tumor cell colonies. Further work is underway to character- ment membranes, is an N-linked glycoprotein carrying poiy- 
ize the active moieties of MCP as well as their serum levels N-acetyllactosamine sequences, and is implicated in cell 
since little is known about the molecular features of the 15 adhesion, migration, growth, differentiation, invasion and 
pectins. It appears that the effect of MCP is in the early metastasis. Galectins which bind with high affinity to oli- 
stages of metastasis, possibly inhibiting the formation of gosaccharides containing poly-N-acetyllactosamine 
rumor cell emboli as well as inhibiting the interaction of sequences also bind to the carbohydrate side chains of 
cancer cells with the endothelium of target organ, rather than laminin in a specific sugar-dependent manner, 
late events such as metastatic cell growth since MCP has no 20 In order to further study the functional properties of 
effect on MLL primary tumor growth or angiogenesis. galectin-3, we utilized CP and MCP, and examined whether 
Since natural citrus pectin (CP) and pH-modified citrus they would affect galectin-3 -related properties of B16-F1 
pectin (MCP) are highly branched and non-branched com- murine melanoma cells. We have found that: (a) MCP, but 
plex polysaccharides, respectively, rich in galactoside not CP, inhibits cell adhesion to laminin; (b) MPC inhibits 
residues, capable of binding to the carbohydrate-binding 2 5 asialofetuin-induced homotypic aggregation, while CP 
domain of galectin-3, we studied the effects of CP and MCP enhances it; and (c) both CP and MCP inhibit anchorage- 
on cell-cell and cell-matrix interactions mediated by independent growth in semi-solid medium, 
carbohydrate-recognition. MCP, but not CP, inhibited B16- CP and EHS laminin were purchased from Sigma, St. 
Fl melanoma cells adhesion to laminin and asialofetuin- Louis, Mo. MCP was prepared from CP by pH modification 
induced homotypic aggregation. Both MCP and CP inhib- 30 according to the above-described procedure of Albersheim 
ited anchorage-independent growth of B16-F1 cells in et al. Asialofetuin was prepared by mild acid hydrolysis of 
semisolid medium, ie., agarose. These results indicate that fetuin (Spiro method; Grand Island Biological Co., Grand 
carbohydrate-recognition by cell surface galectin-3 may be Island, N. Y.) in 0.05M H 2 S) 4 at 80° C. for 1 h. Recombinant 
involved in cell-extracellular matrix interaction and play a galectin-3 was extracted from bacteria cells by single-step 
role in anchorage -independent growth as well as the in vivo 35 purification through an asialofetuin affinity column as 
embolization of tumor cells. described elsewhere. Recombinant galectin-3 eluted by lac- 
More specifically, endogenous vertebrate galactoside- tose was extensively dialyzed against CMF-PBS before use. 
binding lectins have been identified and characterized in a Anti-galectin-3 monoclonal antibody was obtained from Dr. 
diversity of tissues and cells. The lectins are divided into two R. Lotan, University of Texas, M. D. Anderson. Horseradish 
abundant classes based on their sizes, the molecular masses 40 peroxidase (HRP)- conjugated rabbit anti-rat IgG+IgM and 
of which are -14 kDa and -30 kDa that have been recently 2, 2 , -azino-di(3-ethylbenztbiazoline sulfonic acid) (ABTS) 
designated as galectin-1 and galectin-3, respectively. substrate kit were purchased from Zymed, South San 
Galectin-3 represents a wide range of molecules i.e., the Francisco, Calif. B16-F1 murine melanoma cells were cul- 
murine 34 kDa (mL-34) and human 31 kDa (hL-31) tumor- tured in Dulbecco's modified Eagles' minimal essential 
associated galactoside-binding lectins, the 35 kDa fibroblast 45 medium (DMEM) supplemented with 10% heat-inactivated 
carbohydrate-binding protein (CBP35), the IgE-binding pro- fetal bovine serum, non-essential amino acids, 2 MM 
tein (eBP), the 32 kDa macrophage non-integrin laminin- glutamine, and antibiotics. The cells were maintained at 37° 
binding protein (Mac-2), and the rat, mouse, and human C. in a humidified atmosphere of 7% C0 2 and 93% air. 
forms of the 29 kDa galactoside-binding lectin (L-29). Cell adhesion to laminin — Tissue culture wells of 96- well 
Molecular cloning studies have revealed that the polypep- 50 plates were precoated overnight at 4° C. with EHS laminin 
tides are identical. The galectin-3 contain two structural (2 jUg/well) in CA 2+ - and Mg 2+ -free phosphate-buffered 
domains, an amino-terminal domain containing a collagen- saline, pH 7.2 (CMF-PBS), and the remaining protein bind- 
like sequence and globular carboxy-terminal domain ing sites were blocked for 2 h at room temperature with 1% 
encompassing the galactoside-binding site. Whether all of bovine serum albumin (BSA) in CMF-PBS. Cells were 
the above-mentioned galactoside-biding lectins share the 55 harvested with 0.02% EDTA in CMF-PBS and suspended 
same natural ligand(s) is not yet known. Although galectin-3 with serum-free DMEM. 5xl0 4 cells were added to each 
has been considered to be an S-type lectin that requires well in DMEM with or with CP or MCP of varying con- 
reducing conditions for its carbohydrate-binding activity, centrations. After incubation for 2 h 15 37° C, non-adherent 
recent studies have produced evidence to the contrary. cells were washed off with CMF-PBS. Adherent cells were 
Several lines of analysis have demonstrated that the galec- 60 fixed with methanol and photographed. The relative number 
tins participate in cell-cell and cell-matrix interactions by of adherent cells was determined in accordance with the 
recognizing and binding complementary glycoconjugates procedure of Olier et al. Briefly, the cells were stained with 
and thereby play a crucial role in various normal and methylene blue followed by the addition of HQ-ethanol to 
pathological processes. release the dye. The optical density (650 nm) was measured 

Galectin-3 is highly expressed by activated macrophages 65 by a plate reader, 

and oncogenically transformed and metastatic cells. Asialofetuin-induced homotypic aggregation — Cells 

Elevated expression of the polypeptide is associated with an were detached with 0.02% EDTA In CMF-PBS and sus- 
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pended at lxlO 6 cell/ml in CMF-PBS with or without 20 
[ig/ml of asialofetuio and 0.5% CP or 0.5% MCP. Aliquots 
containing 0.5 ml of cell suspension were placed in sili- 
conized glass tubes and agitated at 80 rpm for 60 minutes at 
37° C. The aggregation was then terminated by fixing the 
cells with 1% formaldehyde in CMF-PBS. Samples were 
used for counting the number of single cells, and the 
resulting aggregation was calculated according to the fol- 
lowing equation: (1-Nt/Nc)xl00, where Nt and Nc represent 
the number of single cells in the presence of the tested 
compounds and that in the control buffer (CMF-PBS), 
respectively. 

Galectin-3 binding to MCP — 96- well plates were coated 
with CMF-PBS containing 0.5% MCP and 1% BSA and 
dried overnight. Recombinant galectin-3 serially diluted in 
CMF-PBS containing 0.5% BSA and 0.05% Tween-20 
(solution A) in the presence or absence of 50 mM lactose 
was added and incubated for 120 minutes, after which the 
wells were drained and washed with CMF-PBS containing 
0.1% BSA and 0.05% Tween-20 (solution B). Rat anti- 
galeclin-3 in solution A was added and incubated for 60 
minutes, followed by washing with solution B and incuba- 
tion with HRP-conjugated rabbit anti-rat lgG_l gM in 
solution A for 30 minutes. After washing, relative amounts 
of bound enzyme conjugated in each well were ascertained 
by addition of ABTS. The extent of hydrolysis was mea- 
sured at 405 nm. 

Colony formation in semi-solid medium — Cells were 
detached with 0.02% EDTA in CMF-PBS and suspended at 
lxlO 3 cell/ml in complete DMEM with or without CP or 
MCP of varying concentrations. The cells were incubated 
for 30 min at 37° C. and then mixed 1:1 (vol/vol) with a 
solution of 1% agarose in distilled water-complete DMEM 
(1:4, vol/vol) preheated at 45° C. 2 ml aliquots of the 
mixture were placed on top of a precast layer of 1% agarose 
in 6 cm-diameter dishes. The cells were incubated for 14 
days at 37° C, and the number of formed colonies was 
determined using an inverted phase microscope after the 
fixation by the addition of 2.6% glutaraldehyde in CMF- 
PBS. 

It was previously shown that laminin can serve as a ligand 
for soluble galectin-3 and the B16-F1 cells express 
galectin-3 molecules on their cell surface. These results 
together with the effects of CP and MCP on the lung 
colonization of i.v. injected B16-F1 cells prompted us to 
initially examine their effects on B16-F1 cell adhesion to 
laminin in order to evaluate the possible role of cell surface 
galectin-3 in such a process. As shown in FIGS. 6 and 7A-C, 
MCP significantly inhibited cell adhesion to laminin in a 
dose-dependent manner, while CP had no apparent effect on 
either cell binding or spreading onto laminin. The simple 
sugar inhibitor of galectin-3 lactose, did not inhibit cell 
adhesion to laminin at concentrations as high as 100 mM 
(data not shown). Competitive binding assay utilizing 
soluble recombinant galectin-3 failed to block cell adhesion 
to laminin and the anti-Mac-2 monoclonal antibodies failed 
in this regard as well (data not shown), suggesting that the 
inhibitory effect of MCP cannot be attributed solely to its 
interruption of the interaction between galectin-3 and 
N-acetyllactosaminyl side chains on laminin since cells may 
utilize the integrins for binding to the protein core of 
laminin. Furthermore, the anti-Mac-2 monoclonal antibody 
is not directed against the carbohydrate-binding domain of 
galectin-3 but rather to its N-terminal, thus, the exact 
mechanism by which MCP blocks adhesion, in contrast to 
CP and lactose, remains unclear. The inhibitory effect of 
MCP is not due to cytotoxicity, because MCP (0.5%) did not 
affect either viability or in vitro growth of the cells. 
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A good correlation has been established between the 
propensity of tumor cells to undergo homotypic aggregation 
in vitro and their metastatic potential in vivo. B16 melanoma 
cell clumps produce more lung colonies after i.v. injection 

5 than do single cells. Moreover, anti-galectin-3 antibody has 
been shown to inhibit asialofetuin-induced homotypic 
aggregation (14), suggesting that the cell surface galectin-3 
polypeptides bring about the formation of homotypic aggre- 
gates following their interaction with the side chains of 

io glycoproteins. As shown in FIGS. 8 and 9A-C, MCP 
significantly reduced the formation of homotypic 
aggregates, while CP enhanced it. Most probably the non- 
branched MCP mimics the behavior of the specific sugar 
inhibitor, i.e., lactose, such that it masks the interaction of 

25 the cell surface galectin-3 molecules with galactoside resi- 
dues of asialofetuin, resulting in a reduced homotypic aggre- 
gation. Conversely, it is conceivable to assume that the 
structural characteristic of a branched carbohydrate polymer 
allows CP to serve as a cross-linker bridge between adjacent 

20 cells, leading to the enhanced formation of homotypic 
aggregates. Taken together, it may be suggested that MCP 
could prevent metastasis by disrupting cell-cell and cell- 
matrix interactions that are crucial for tumor cells to form 
metastatic lesions. 

25 The aforementioned effects of MCP to inhibit B16-F1 cell 
adhesion to laminin and homotypic aggregation may be due 
to its interaction with galectin-3 on the cell surface, because 
CP has been previously shown to bind B16-F1 cell surface 
in a lactose-dependent manner. To address the binding of 

30 galectin-3 to MCP, we employed an enzyme-linked immu- 
nosorbent assay where we found that recombinant galectin-3 
bound immobilized MCP in a dose-dependent manner and 
the binding was completely blocked by lactose (FIG. 9). 
These results allow us to attribute the inhibitory effects of 

35 MCP on homotypic aggregation to its binding to cell surface 
galectin-3 molecules. On the other hand, we do not know 
how MCP, but not CP, impairs B16-F1 cell adhesion to 
laminin. Since pH modification of CP, which is a branched 
complex polysaccharide polymer, results in the generation 

40 of non-branched carbohydrate chains of the same sugar 
composition, it is likely that MCP binds more avidly to the 
cell surface galectin-3 molecules than does CP. Taken 
together with the fact that anti-integrin antibodies inhibit 
murine B16 melanoma cell attachment to laminin substrates, 

45 we presume that MCP sterically inhibits laminin recognition 
by the integrin class of laminin receptors, or that the 
interaction of cell surface galectin-3 with poly-N- 
acetyllactosamine sequences on laminin may act in concert 
with integrins for cell adhesion to laminin. The possibility 

50 that the interaction of MCP with galectin-1 having the same 
sugar specificity as galectin-3 might affect its processes to 
impair B16-F1 cell adhesion to laminin and homotypic 
aggregation can be most probably ruled out since galectin-1 
is a secreted protein. 

55 The ability of cells to grow in semi-solid medium, i.e., 
"anchorage independence" is used as a criterion for cell 
transformation, because this property is usually exhibited 
only by transformed and tumorigenic cells. Previously it has 
been suggested that the ability of tumor cells to interact with 

60 glycoprotein carbohydrate residues via cell surface 
galectin-3 is related to their ability to interact with the 
galactose residues of agarose (a polymer of D-galactose and 
L-anhydrogalactose) and to the efficiency of colony forma- 
tion in this semi-solid medium. It has been also shown that 

65 anti-galectin-3 monoclonal antibodies inhibit growth of 
tumor cells in agarose and that there is an inverse relation- 
ship between the expression of galectin-3 and the suppres- 
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sioo of the transformed phenotype. Transfection of normal 
mouse fibroblast with the mouse galectin-3 cDNA results in 
the acquisition of anchorage-independent growth properties. 
To further verify the possibility that cell surface galectin-3 
play a key role for cells to grow in semi-solid medium, we 
examined the effects of CP and MCP on anchorage- 
independent growth of B16-F1 melanoma cells. As shown in 
FIG. 11, CP and MCP inhibited the growth of B16-F1 cell 
colonies in the semi-solid matrix in a dose-dependent man- 
ner. Similarly, lactose inhibited anchorage-independent 
growth in a dose-dependent manner as well (data not 
shown). The dose-dependent inhibitory effect of CP and 
MCP was not restricted to B16-F1 melanoma cells. The 
growth in soft agar of UV-2237-10-3 murine fibrosarcoma 
cells, HT1080 human fibrosarcoma cells, and A375C1.49 
human melanoma cells was also equally inhibited. It is 
possible that the soluble CP and MCP compete with the 
galactose residues of agarose for galectin-3 binding, leading 
to apparent growth inhibition by depriving the cells of the 
minimal support of the matrix required for cell proliferation. 
It also may be argued that CP and MCP as well as the 
anti-galectin-3 antibodies possibly behave like an antagonist 
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of an as-yet unrecognized glycoconjugate growth factor 
which interacts with galectin-3, or they sterically hinder the 
access of known growth factors to the membrane receptors. 
However, the fact that in vitro anchorage-dependent growth 
and tumorigenicity of B16-F1 cells in syngenic mice were 
not impaired by MCP (0.5%) plausibly enables us to rule out 
the aforementioned possibilities. Since the ability of cells to 
grow in semi-solid medium is used as a criterion for cell 
transformation, the acquisition of cell surface galectin-3 
might be an early step of the post-transformed cascade. 
What is claimed is: 

1. A method for the therapeutic treatment of cancer in 
mammals comprising orally administering a therapeutically 
effective amount of pH modified pectin to a mammal 
afflicted with cancer, wherein said cancer is prostate cancer. 

2. A method for the therapeutic treatment of cancer in 
mammals comprising orally administering a therapeutically 
effective amount of pH modified pectin to a mammal 
afflicted with cancer, wherein said cancer is human prostate 
cancer. 
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ABSTRACT 



The active, galactose binding site of proteins associated with 
metastatic tumor cells has been identified and sequenced 
(SEQ. ID, NO: 1). The polypeptide comprising the active site 
may be used as an immunotherapeutic agent. Identification 
of the site makes possible an in vivo diagnostic assay for 
metastatic cells as well as therapeutic methodologies and 
materials. 

2 Claims, 2 Drawing Sheets 
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TUMOR DERIVED CARBOHYDRATE 
BINDING PROTEIN 

FIELD OF THE INVENTION 

This invention relates to carbohydrate binding proteins. 
More specifically, the invention relates to a group of proteins 
referred to as lectins, which are associated with tumor cells 
and which have a binding affinity for carbohydrates such as 
galactose. Most specifically, the invention relates to a par- 
ticular amino acid sequence in the protein which is respon- 
sible for its galactose binding activity. In particular 
embodiments, the present invention includes assays for the 
presence of tumor ceils as well as therapies for inhibiting 
metastasis of tumor cells. 

BACKGROUND OF THE INVENTION 

A major thrust in metastasis research has been the search 
for cellular genes and other epigenetic factors which control 

the metastatic cascade. It has been determined that there is ^ J , . , 

a close correlation between tumor cell surface receptors and 20 development of metastatic lesions 
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Other families of carbohydrate-binding proteins that share 
common binding specificity for sugars such as galactose 
exist, despite the fact that such proteins are very diverse in 
structure and function. Included are a group of 14 kUodaiton 
galactoside binding lectins, a 64 kilodalton component of 
the elastin receptor, the 55 kilodalton ectosialyltransfarese of 
Hodgkins disease, the 43 kilodalton human actin-binding 
brain lectin, the 50 kilodalton rat testis galactosyl receptor, 
the murine and human tumor associated 34 kilodalton lectin, 
the 35 kilodalton fibroblast carbohydrate-binding protein, 
the IgB-binding protein, the 32 kilodalton macrophage non- 
integrin lamiuin-binding lectin and the rat, mouse and 
human 29 kilodalton galacto si de-binding lectin. All of these 
diverse polypeptides have been found to share significant 
homology and are designated carbohydrate-binding proteins 
within the context of mis disclosure. 

Based upon studies of the various tumor cells it has been 
found mat CBPs play a role in cellular interactions in vivo. 
These reactions are important for the formation of emboli 
and the arrest of circulating tumor cells leading to the 



metastasis of those cells. This research has led to the 
supposition that cellular interactions are influenced by cell 
surface components; however, a detailed structural analysis 
of such cellular components has not heretofore been under- 
taken. 

In accord with the present invention, it has been found 
mat particular tumor cells include a class of proteins termed 
lectins on their surface, and these lectins bind to galactose. 
Accordingly, within the context of this disclosure, such 
lectins will be collectively referred to as carbohydrate bind- 
ing proteins (CBP). Tumor progression can be delineated as 
either suppressed or enhanced expression of a relatively 
limited number of cell proteins, and the CBPs have been 
found to increase in number as a tumor progresses to 
metastasis. Consequently, the CBPs play a pivotal role in 
malignant biochemical transformation. It is believed that 
CBP may mediate the interaction between adjacent cells and 
cell matrix recognition by binding complementary glyco- 
conjugates. 

The amino acid sequence of a number of CBPs has 
previously been determined; however, the precise structure 
of the active portion of CBPs responsible for the galactose 
binding was heretofore unknown. In general, it has been 
found that the carbohydrate binding protein isolated from 
different tissues by affinity chromatography appears to con- 
stitute two different classes of peptides. One class of pep- 
tides has a molecular weight of about 14,000 dalton. The 
other class has a molecular weight ranging between 
20,000-35,000 daltons. It has also been found mat CBPs 
obtained from different species of animals often show 
immunological cross activity, suggesting structural similari- 
ties. Galactose binding proteins of approximately 14,000 
and 34,000 daltons have been extracted and cloned from 
different tissues, and from various species. These materials 
have been sequenced and the homology range is from 
40-80%. Therefore, it will be appreciated that data devel- 
oped in animal models, such as the mouse or rat, is highly 
applicable to another species including humans. 

It has been found that a number of different tumor cells 
contain CBPs that are very similar to those isolated from 
normal cells having sugar binding specificity. Further stud- 
ies have shown that neoplastic transformation is associated 
with the concomitant expression of an additional, unique 
CBP species having a molecular weight of approximately 34 
kilodalton designated as L-34; see, Lotan, R and Raz A. 
Cancer research 43:2088 (1983). 
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In accord with the present invention, the active site on the 
carbohydrate-binding protein responsible for galactose 
affinity has been identified. Furthermore, it has been found 
that this particular amino acid sequence is highly homolo- 
gous throughout a number of species. For example, the site 
approaches 90% homology in mouse and human tissues. For 
this reason, results obtained from studies in mice are highly 
predictive of human results. In accord with a further aspect 
of the present invention, there is provided a highly sensitive 
blood test for the presence of potentially metastatic tumor 
cells, which is based upon detecting the presence of the 
particular galactose-binding site. The present invention also 
makes possible, and includes therapeutic methods for inhib- 
iting metastases, based upon the properties of the galactose 
receptor. These and other advantages of the present inven- 
tion will be apparent from the drawings, discussion and 
description which follow. 
Listing of Amino Acids 

In accord with the conventions codified in 37 CPU. 
1.821, the abbreviations used for amino acids in the follow- 
40 ing disclosure and claims shall be: 
Ala — alanine 
Arg — arginine 
Asn — asparagine 
Asp — aspartic acid 
Cys — cysteine 
Glu — glutamic acid 
Gin — glutamine 
Gly — glycine 
His — histidine 
He — isoleucine 
Leu — leucine 
Lys— lysine 
Met— methionine 
Phe — phenylalanine 
Pro— proline 
Ser — serine 
Thr — threonine 
Trp— tryptophan 
Trp — tyrosine 
Val — valine 

BRIEF DESCRIPTION OF THE INVENTION 

65 There is disclosed herein a galactose-specific, carbohy- 
drate binding protein. The protein includes the amino acid 
sequence (SEQ ID NO:l) consisting essentially of: 
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He, Val,Cys»Ash,Thr,Lys t Leu, His, Asn, Asn, Tip, Gly, FIG. 4 is a depiction of therapeutic agent, which is 

Arg, Glu, Glu, Arg, Gin, Ser, Val, Fhe, Pro, Fhe, Glu, structured in accord with the principles of the present 

Ser, Gly. invention and which actively binds to CBPs. 

Id a still further embodiment the proton includes the DETAILED DESCRIPTION OF THE 

longer amino acid sequence (SEQ ID N0:2): 5 INVENTION 

His, Fhe, Asn, Pro, Arg, Phe, Asn, Glu, Asn, Asn, Arg, _ . , ,_, .... 

Arg, VaL lie, Val, Cys. Asn, Thr, Lys, Leu. His, Asn, ™ e J™"! 1 u, ^ nhon ldent *? s ; ■ nd » d f cte ? » a 

Asn, Tip, Gly, Are, Glu, Glu Arg, Gin, Ser, Val, Phe, P artlcular amm0 3010 sc< l lleilce wh,ch P r0Vldes galactose 

fro Phe Glu SeT Gly binding site of CBPs. A particular sequence (SEQ ID NO:2), 

In another 'embedment, the method includes an immu- w i" accord with the present invention, comprises the amino 

notherapeutic method for generating antibodies in animals to ac «is. 

cells which include a galactose specific carbohydrate bind- ™i, ^ Asn » *<>> ^ A™. Glu, Asn, Asn, Arg, 

ing protein. The method includes the steps of providing a ^ Val ' Dc » Val ' Cy s > ^ L y s » ^ Hi5 ' A" 1 * 

polypeptide which includes the amino acid sequence: (SEQ A*** ^ G1 * Glu » Glu ' A* Gln ' ^ Val » ^ 

£n<>1) 15 Pro, Phe, Glu, Ser, Gly. 

He Val Cvs Asn Thr Lvs Leu His Asn Asn Tro Glv The 9101110 jomcd by HnkagCS ' ^ U * 

tobeun^stoodthatwhen 

S Gl ■ 5 1 * ' ' ' * sequence will generally be a part of a longer chain of ammo 

. . - W V. y * , l4 . , ^ , . acids forming a protein. As will be discussed further 

injecting the polypeptide into an animal so that anirnmune ^ hcrcinbel B mis ^ vc ^ necd not occur in a larger 

response occurs wherein the animal generates antibodies to ^ a Zu lu *T ^ hT 

T uj. fj- * u protein, and m accord with the present invention, it will have 

the peptide In some embodiments, adjuvants may be even as amatively short polypeptide, 

employed to increase antibody production. In other It has ft^ ^ fouod m with .LpresertinWnton 

embodiments, hoodies may be raised in one animal and matthemostactive p^ onofmeaforenK ^ onedsequellce 

subsequently transferred to anoth* for therapy (SE Q ID N02) comprises the amino add chain (SEQ ID 

In accord with another embodiment of the present " J,rj. / —e v ~>c 

invention, there is provided an assay method for determining ' , _ . _ _ . „. . . __ „, 

the presence of metastatic cells in an animal's bloodstream He Val, Cys, Asn, Thr, Lys, Leu, tts, Asn, Asn, Tip, Gly, 

The method includes the steps of providing a support Jig, Glu, Glu, Arg, Gin, Sex, Val, Phe, Pro, Phe, Glu, 

member having a binding affinity for a carbohydrate binding wer, Cjly* r ..... 

protein which includes the amino acid sequence: (SEQ ID 88 been found that the active site of CBPs is highly 

j^q. jx homologous throughout a number of species, and through- 

J „ , ^ . , __. „, out a number of different tissues in a particular species. As 

lie , Val, Cys, Asn, Thr, Lys, Leu , His, Asn, Asn, Trp, Gly, ^^ood in the art, homologous amino acid sequences 

Arg, Glu, Glu, Arg, Gin, Ser, Val, Phe, Pro, Phe, Glu, compiise ra0$e scqU ences in which there is substantial 

Ser, Gly; t 35 similarity in corresponding amino acids. For example, the 38 

contacting the support member with a fluid sample from the add nce (SEQ m N0;2) Usted abovc was 

ammal, maintaining the fluid sample in contact with the dcrived from human He La-s3 tumor cells and this sequence 
support member so that any of said c^ydrate binding has been found to be 96.4% homologous with a correspond- 
protein present in the fluid sample will bind to the support; j sequence of a galactose specific lectin from rats (rattus 
and detecting _the boundprotein, whereby the presence of the m norvegicus) ^ 96 . 0% homologous with a galactose spe- 
protein is indicative of the presence of metastatic cells in the cific kctin ^ ^ (mus Klllus)i Therefore, it will be 
animal. In one particular embodiment, the support member appreciated that, ^ accold ^ the present invention, the 
includes pecun adhered thereto. The step of detecting the amino ^ flce comp[ising me active po^ of me 
bound protein may compose contacting the bound protein ^p wm iQclude me Hste d above, as well as 
with an antibody having affinity for the protein and subse- 4J various homologous structures, generally those having a 
quently detecting that protein. Also included is an assay lot degreeof homology of 80% or more. As is known in the art, 
for carrying out the i analysis. various amino acids, such as Glu and Gin may in some 
In another embodiment, the present invention includes a instanccs ^ substituted for one another and such non- 
therapeutic method for inhibiting metastasis of a tumor cell essential wbstitutioils m ^ within the scope of the present 
of the type expressing a galactose binding protein and the ^ j nvcn ti 0n 

surface thereof. The method comprises contacting the cell Refening now to FIG. 1, there is shown a portion of the 

with the therapeutic agent which comprises galactose bound chain of a 10 ^5^,^ the active site 12 of 

to a polymer. The polymer is preferably of a molecular ^ ^ invcntion . M mustrated( mc activc site is & OWtt 

weight in excess of 10 IrilodaUons. The galactose may be asa of open loop in the protein chain, and it is to be 

part of a polysaccharide chain bound to the polymer. 5J undffstood m at this is merely a schematic, two dimensional 

BRIEF DESCRIPTION OF THE DRAWINGS illustration. The active site, constituted by the homologous 

series of amino acids may actually assume more complex 

FIG. 1 is a schematic depiction of a portion of a CBP three dimensional coimgurations. In general, the active site 

including the amino acid sequence of the present invention yvill form a pocket in which the galactose, shown here 

which constitutes the galactose binding site the; & schematically at 14, is retained by a combination of static 

FIG. 2 is a graph showing test results from mice, taken at and electronic interactions. It is also to be understood that 

various days after injection with metastatic ceils, illustrating while the schematic depiction of FIG. 1 shows the galactose 

the detection of said cells in accord with the present inven- 14 as a simple sugar, the galactose may also comprise a 

tion; portion of a polysaccharide structure. It is speculated that the 

FIG. 3 is another graph depicting the correlation between 65 galactose binding activity of the amino acid sequence may 

lung nodules per mouse and the amount of CBP detected in be dependent, to a large degree, upon some particular 

accord with the present invention; and subportions of the chain. For example, a first portion, shown 
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schematically by block 16, and a second portion, shown 
schematically by block 18 may possibly form the start and 
finish of the most active portion of the receptor, and as such 
may be responsible for establishing and maintaining the 
geometry of the opening to the receptor and/or may play a 5 
role associated with the entry and exit of the galactose from 
the receptor 12. A third sequence 20, at a position on the 
chain intermediate the first 16 and second 18 sequence may 
also be responsible for orienting and maintaining the galac- 
tose in the receptor. Jt is believed that the first sequence 16 10 
includes the amino acids: (SEQ ID NO;3) He, Val, Cys, Asn, 
Thr, Lys. The second sequence IS includes the amino acids: 
(SEQ TO NO:4) Val, Phe, Pro, Phc and the third sequence 20 
includes the amino acids: (SEQ ID NO:5) Trp, Gly, Arg, 
Glu, Glu, Arg. 15 

In accord with another feature of the present invention, 
there is provided an assay procedure for detecting metastatic 
cells in an animal As described above, CBPs which include 
a specific galactose binding site are expressed by various 
tumors. It has been found that these CBPs are released from 20 
the metastatic cells, by a presently unknown mechanism, 
into the blood serum of patients, and this forms the basis fox 
the assay. 

The assay is accomplished by contacting a fluid sample, 
typically serum, with a support member such as a test plate 25 
which has a binding affinity for the CBPs. The support 
member thus retains the CBPs, and in a subsequent step they 
are detected. 

The support member typically comprises a solid plate, a 
porous membrane or a volume of beads which are made of, 30 
or coated with a material to which the receptor of the present 
invention binds. This material generally comprises a carbo- 
hydrate based material which expresses galactose and/or 
galactose containing polysaccharides thereupon. One pre- 
ferred binding material comprises pectin, and one particu- 35 
larly preferred type of pectin comprises a modified citrus 
pectin which is prepared in accord with the teachings in U.S. 
patent application Ser. No. 08/024,487, the disclosure of 
which is incorporated herein by reference. The support can 
be in the form of a microtitre plate or various other structures 40 
well known in the art. The plate may be coated with pectin 
by dissolving the pectin in a phosphate buffer and cross- 
linking it with glutaraldehyde, as will be described in detail 
hereinbelow. If a microtitre plate is used the sample can be 
pipetted into a well of the plate wherein the sample is 45 
exposed to a surface of the well having the binding material 
adhered thereto. Typically, the sample is maintained in 
contact with the well for a period of time to facilitate 
optimum binding. While there is a wide variation of time and 
temperature conditions, it has generally been found that 50 
incubation may be effectively accomplished at 4° C. for 24 
hours. Once incubation is complete, the CBP in the sample 
will be bound to the plate. 

The plate is then washed and a second fluid sample 
containing an antibody to the CBP is pipetted into the welL 55 
Most preferably, the antibody is an antibody having specific 
affinity for the CBP. In many instances, monoclonal anti- 
bodies are particularly preferred since they are highly spe- 
cific and eliminate cross reactivity and false indications. 
Techniques for the preparation of monoclonal antibodies are 60 
well known in the art In a final step, the bound antibodies 
are detected. Detection may be carried out by contacting the 
{date with a third material which binds to the antibodies and 
which also includes a tag or label for enabling detection of 
the bound antibody. The label may be a radioisotope label 65 
a fluorophore or a chemically reactive tag such as a com- 
ponent of the biotin-avidin system. In the biotin-avidin assay 
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a btotinylated antibody against the galactose binding site and 
a labelled streptavdin conjugate are used. 

It will be appreciated that there are a number of modifi- 
cations to this system which will be readily apparent to those 
of skill in the immunological arts. For example, instead of a 
plate, the solid support may comprise beads or microspheres 
of a material such as latex, coated with pectin or another 
such material which binds to the CBP, and the occurrence of 
binding may be detected by agglomeration or precipitation 
of the particles. In other instances, the support may be coated 
with an antibody which has a binding affinity for the noted 
amino acid sequence. 

The assay of the present invention will be better illus- 
trated by the experiments which follow. 

EXPERIMENTAL EVIDENCE 

Materials and Methods 

1. Cell and Culture Conditions 
High-metastatic murine cell variants of B16 melanoma, 

UV-2237 angiosarcoma and the human HeLa-S3 tumor 
systems were used. 

The cells were grown as monolayers on plastic in Dul- 
becco's modified Eagle's minimal essential medium, 
supplemented with 10% heat-inactivated fetal bovine serum 
(FBS), nonessential amino acids, L-glutaine, vitamins and 
antibiotics (CMEM). The cells were maintained at 37° C in 
a humidified atmosphere of 7% C02 93% air. Cells were 
harvested by overlaying the monolayers with 2 mM EDTA 
in Ca++ and Mg++ free phosphate buffered saline, pH 7.2 
calcium magnesium free PBS (CMF-PBS). Cell viability 
was assessed by trypan blue exclusion and only single cell 
suspensions with viability greater than 95% were used in the 
studies. To ensure reproductivity, the experiments were 
performed with cultures grown for no longer than six weeks 
after recovery from frozen stocks of low passage cells. 

2. Purification of endogenous CBPs by affinity chroma- 
tography 

Cells were extracted by homogenization in a solution 
containing 4 mM beta-Mercaptoethanol and 2 mM EDTA 
and 1 mM PMSF in Calcium Magnesium free phosphate 
buffer solution (CMF/PBS) ph 7.2 and 0.3M lactose, A 
100,000x g supernatant fraction of the homogenate was 
dialyzed against MEPBS and applied onto an affinity col- 
umn consisting of lactose that is bound covalently to 
Affi-Gel 10 (Pierce Chemical Co. ). After washing out the 
unbound material with MEPBS, the bound material was 
eluted with 03M lactose in MEPBS. The fraction was 
separated on Sepharose G-50 with MEPBS and the presence 
of CBP was determined in each fraction by SDS polyacry- 
lamide gel electrophoresis (SDS-PAGE) and immunoblot 
The fractions were pooled and used for amino acid analysis 
and the generation of monoclonal antibodies against the 
galactose binding site, (and CBP antibodies). 

Cells and protein from the G-50 separation were lyzed in 
0.5 NP-40, 1 mM EDTA, and 1 mM PMSF in PBS, 
separated by electrophoresis on reducing 12.5% SDS-PEG, 
and electrotransfezred to nitrocellulose filters. The niters 
were quenched overnight in PBS containing 15% skim milk 
(1% fat) and NAN 3 . Then the filters were incubated with the 
chosen anti-CBP antibodies in the quench solution. The 
filters were washed five times for 15 minutes and then 
incubated for one hour in the quench solution with l25 I-goat 
anti-rabbit (XgGs). The filters were washed twice for 15 
minutes with the quench solution and twice more for 15 
minutes with the quench solution containing 0.1% Iween- 
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20, dried with paper towel, wrapped in Saran-Wrap and 
exposed at -70° C. to x-ray film. 

4. Antibodies 

Monoclonal antibodies were generated against the amino 
acid sequence: (SEQ ID N02) His, Phe, Asn, Pro, Arg, Phe, 
Asn, Glu, Asn, Asn, Arg, Arg, Val, lie, Val, Cys, Asn, Thr, 
Lys, Leu, His, Asn, Asn, TYp, Gly, Arg, CHu, Glu, Gin, Arg, 
Ser, Val, Phe, Pro, Phe, Glu, Ser, Gly, using the hybridoma 
technique of Kohler and Milstein; see, for example, A. Raz 
and R. Lotan; Cancer and Metastasis Reviews 6:433 (1987). 
The monoclonal antibody which belongs to the IgG class 
was purified by affinity chromatography on Sepharose- 
protein A (Pharmacia, Uppsala, Sweden). 

5. Purification of Antibodies on Sepharose-protein A 
Mouse IgG, binds to protein-A at pH 8.0, whereas mouse 

IgG of other subclasses as well as IgG from polyclonal 
rabbit- antiserum are bound at pH 12, A Sepharose-protein A 
column (5 ml) was equilibrated with 0.1M sodium- 
phosphate buffer, pH 7.2 or 8.0, and 1 ml ascitic fluid or 0.5 
ml antiserum, diluted with 0.5 ml of the respective buffer, 
was applied and allowed to react for a period of 30 to 60 
minutes. The column was rinsed with the same buffer until 
baseline absorbance (A^) was regained in the effluent For 
elution of the IgG fraction from the protein-A column, the 
pH was then lowered gradually by replacing the phosphate 
buffer with 0.1M citrate buffers of pH 6, 4.5 and 3.0. The 
pooled IgG-containing peak was dialyzed against phosphate 
buffered saline (PBS; 10 mM phosphate, 150 mM NaCl, pH 
7.2) and concentrated to 1-2 rag protein/ml over a P10 
membrane in an Araicon concentrator. The preparation was 
stored at -20° C. until use. 

6. Pectin Solution 

Citrus pectin solution was prepared from Sigma Co. The 
dry pectin, 73% degree of esterification was dissolved 
slowly in a strongly stirred 100 ml CMF/PBS. 

7. Solid phase Radioimmunoassay for Soluble protein 
Antigens 

(a) The assay used was a modification of the principle 
procedure disclosed by S. K. Pierce and N. R. Klinman; J. 
Exp. Med. 144:1254 (1976). Blood samples from mice were 
taken at appropriate times. The blood was clotted in 5 ml 
tubes. The serum was collected and EDTA 2 mM and PMSF 
0.2 mM was added to the serum and frozen. A sample of 50 
ul from the serum was tested three times in triplicates 
according to the modified method of solid phase 
radioimmunoassay for soluble protein antigens of Pierce 
and Klinman referenced above, using the pectin coated 
plates of the present invention. The coating buffer of the 
plate was sodium carbonate (50 mM, pH 9.6) containing 0.1 
g sodium azide per liter. 

After adding 50 ul of serum from blood in each well of the 
microtitre plate, it was allowed to incubate for 24 hours at 
4° C. After removing the serum, the plate was washed once 
with PBS-BSA 0.05% and flicking the fluid into a sink. Then 
the well was refilled with PBS-BSA for one hour at room 
temperature to block the remaining protein-binding sites on 
the plate. The plate was washed three times and then 200 ul 
of 100 ng IgG was added to each well and the plate was 
incubated for four hours. The plate was washed with PBS 
and the 125 I-anti-rabbit-Fab' was added to the wells for two 
hours incubation. The plates were dried under a lamp and the 
wells were cut and counted in a gamma counter. 

GBP is present in various murine and human tumor cells 
as has been discussed above. In this experimental series, 
tumor cells that are known to have the CBP on their cell 
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membrane and which have the propensity to colonize lungs 
were used in an experimental metastasis assay to investigate 
whether there is a direct correlation between serum levels of 
the galactose receptor of the present invention and lung 

5 colonization. 

Female BALB/c mice 8 to 12 weeks old were produced in 
an animal colony, which was established by cesarean deri- 
vation of a litter of mice from BALB/cfC3H parents 
obtained from the Cancer Research laboratory, Berkeley, 

10 Calif. At sequential times after injection of tumor cells, 
groups of mice were sacrificed. If tumor nodules were not 
grossly visible, lungs were weighed and minced into pieces 
of approximately 1 mm 3 and enzymaticaUy dispersed by the 
technique described in Experimental Cell Research, 173:109 
(1987). Briefly, lungs were presoaked for one hour in 25 ml 

15 of an enzyme solution containing 1 rag/ml coUagenase type 
IV (Sigma Chemical Co., St. Louis, Mo.) and 36 units of 
porcine pancreatic elastasc (ICN Biomedicals, Costa Mesa, 
Calif.) at 4° C. The samples were mechanically dispersed 
with four sequential, 30 second and three sequential, one 

20 minute periods in a Stomacher blender (Tekraar Co., 
Qncinnati, Ohio). Following each dispersion period, a por- 
tion of the cell suspension was removed and an equal 
volume of DME-10 added. The colonies were fixed with 
Carnoy's solution, stained with crystal violet, counted and 

2s total colony forming cells per organ calculated. Population 
doubling times were calculated from regression analysis of 
the increasing number of colony forming cells per organ 
over time. 

In the second experiment, unanesthetized female 
3Q C57BIV6 mice (eight weeks old) were inoculated (LV.) in 
the tail vein with 10 5 tumor cells in 0.2 ml of PBS. After 17 
days, the mice were autopsied and their lungs were removed, 
rinsed, and fixed with 5% formaldehyde in PBS. The number 
of tumor colonies in the lungs were then determined under 
a dissecting microscope. Hie results determined by visual 
35 inspection were correlated with those from the assay, and the 
data is summarized in FIGS. 2 and 3. 
Results 

Applicant has utilized test plates covered with pectin to 
examine and correlate the levels of CBP in serum and lung 

40 colonization. Two types of experiments were conducted. 
Both types of analyses revealed a biphasic distribution 
wherein initially (time 0, immediately after injection) the 
cells were cleared from the circulation and trapped in the 
capillary bed of the lungs. After an additional time period, 

45 the non-extravasating cells were released from the lungs and 
detected in the circulation where eventually they perished as 
indicated at approximately day 1 in FIG. 2. Each point in 
FIG. 2 represents the median of four to eight mice and P is 
less than 0.01 by Mann Whitney U test on all days for the 

50 4T07 cells. Simultaneously, the blood serum was collected 
and the solid phase radioimmuno assay procedure was 
performed using monoclonal antibodies generated in rabbits 
against CBP (50 pg/100 ul)/welL A sample of 50 ul of serum 
was tested three times in triplicate and each of the values of 

55 antibody bound corresponded to 125 I counts per minute and 
represents the average plus or minus the standard error 
which indicated the amount of the active galactose binding 
site in the serum 
This is a standard experimental model and under the 

60 experimental conditions used, the cells do not produce 
metastasis at any other organs besides the lungs. Morpho- 
logical studies of the extravasation of the tumor cells from 
blood vessels revealed that the time needed to obtain an 
extravascular position varies and may occur between 2.5 and 

65 72 hours after adhesion to the endothelial layer of the blood 
capillaries. Fidler, et aL; Adv. Cancer Research, 38:149 
(1978). 
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The second phase of the curves (days 3-10) demonstrates eration of cells at tissue sites and hence prevents metastasis, 

that the successful seeding and proliferation of the tumor and also can mark the cells for destruction by the immune 

colonies into visible metastasis is accompanied by the system, 

detection of the CBP in the circulation as indicated in FIG. Previously, immunotherapeutic treatments for cancers 
2. Therefore, either the tumor metastasis shed viable cells 5 have been attempted wherein various peptides have been 
into the circulation or alternatively part of the growing injected into patients to elicit immune responses. These 
metastatic cells are eliminated by the host-immune system therapies have not been successful It is believed that this 
and their residues are then detected in the circulation. lack of success is a result of the fact that the prior art peptide 
Therefore, in accord with the present invention, it has been materials did not generate an effective level of active anti- 
shown that using a solid phase radioimmuno assay system 10 bodies. The receptor of the present invention is highly 
and pectin coated plates, it is possible to detect the galactose specific and will induce the generation of very active anti- 
binding receptor of the present invention in serum after the bodies. Also, in a most preferred form of the present 
injection of metastatic cells. FIG. 2 shows a high correlation invention, the peptide is administered in conjunction with an 
between the amount of the receptor in the blood and the immune system adjuvant The adjuvant intensifies the 
number of metastatic nodules in the lungs, after seven and 15 body's response to the peptide, causing the generation of a 
ten days post injection (r=0.941 and 0.983 respectively). very high level of antibodies. While some of these antibod- 
To generalize the findings with the F4T07 cells, applicant ies will attack the administered peptide, the excess will 
analyzed B16 melanoma systems. B16-F1 cells were attach to metastatic cells and prevent their aggregation; 
injected intravenously and 17 days post injections the blood additionally, the antibodies will mark the metastatic cells for 
was drawn from the mice. The mice were then sacrificed and 20 destruction of macrophage and T-cell attack. There are a 
the lungs removed and the number of tumor nodules number of adjuvants well known to those of skill in the art, 
counted, the data being shown in FIG. 3. including Freud's Complete Adjuvant (CFA) and such mate- 
More specifically, lxlO 3 cells were injected intrave- rials may be used in the practice of the present invention, 
nously. Mice were sacrificed at 17 days post injection and One adjuvant material having particular utility is that dis- 
the nodules per lung were measured according to methods 25 closed in co-pending U.S. patent application Ser. No. 
set forth above for spontaneous metastasis. 08/087,628, the disclosure of which is incorporated herein 

Referring to FIG. 3, each point represents the median of by reference, 

four to eight mice by the Mann Whitney U test (P less than As described, the antibodies may be directly raised in the 

0.01) on all days for the B16F1 cells. Simultaneously, the body of the patient undergoing therapy, in which instance 

blood serum was collected and the solid phase radio immu- 30 the peptide will function in the manner of a vaccine. In other 

noassay procedure was performed utilizing the pectin coated instances, the antibodies may be generated in another animal 

plates made in accordance with the present invention and and harvested for subsequent use as a therapeutic material, 

monoclonal antibodies generated in rabbits against the In further embodiments of this particular aspect of the 

galactose binding site of CBPs (50 pglOO ul) per well. A invention, monoclonal technology may be applied to the 

sample of 50 microliters of serum was tested three times in 35 preparation of the antibodies. 

triplicate and each value of antibody found corresponded to In other embodiments, the principles of the present inven- 

125 I counts per minute and represents the average plus or tion may be applied toward an extracorporeal therapy for 

minus the standard error. removing metastatic cells from the blood stream, based upon 

The comparison between the number of lung nodules with the presence of the galactose receptor therein. As described 

the serum level of the galactose binding site from each 40 above, the receptor binds to carbohydrates having galactose, 

individual mouse is highly correlative wherein r=0.893 as or galactose containing polysaccharides therein; similarly, 

shown in FIG. 3. This data strongly supports the initial antibodies may be readily developed to the specific galac- 

observation as presented in FIG. 2. tose receptor. In accord with the present invention, a carbo- 

In view of the above experiments, it is clear that the hydrate or antibody which binds the receptor is supported on 

present invention provides a simplified diagnostic tool for 45 a plate, column packing, capillary bed or the like and the 

screening and monitoring the existence of metastasizing patient's blood is shunted through the supported material, 

tumor cells in the circulation thereby allowing detection and The tumor cells which include the galactose receptor will 

monitoring of circulating tumor cells before and after bind to the support and be retained. In this manner, these 

removal of the primary tumor. The present invention makes cells which would otherwise metastasize in the body, are 

it possible to detect the efficiency of chemotherapy treat- 50 removed. 

ments in eliminating metastatic spread. Yet another therapeutic methodology is made possible by 

In accord with another feature of the present invention, the present invention. There is provided an agent which 

there are provided therapeutic methods for the treatments of binds to the galactose receptor in vivo. In this therapeutic 

metastatic disease, based upon the galactose binding site of approach, a relatively high molecular weight material hav- 

the present invention. As shown in the experimental series, 55 ing the ability to bind to the receptor is introduced into a 

metastatic cells express CBPs which include the galactose patient's bloodstream. The material recognizes the 

binding site. The CBPs play a role in cellular interactions galactose-binding site on metastatic cells and attaches 

leading to the formation of metastatic nodules. In accord thereto. This binding interferes with subsequent cell-cell and 

with one therapeutic method, a peptide corresponding to the cell-substrate interactions preventing agglomeration and 

galactose receptor is synthesized and injected into an 60 metastasis. The M g h molecular weight of the material 

animal, where it acts as an antigen to trigger the formation retards its clearance from the blood, 

of antibodies. Since the peptide which is injected is entirely, One particularly preferred material comprises a galactose 

or primarily comprised of the active GBP receptor site, it is material bound to a polymer. The polymer should be bio- 

quite effective in generating antibodies which are highly compatible, and it has been found that a molecular weight 

specific for the galactose binding receptor of CBPs. 65 range of approximately 10 Jdlodalton will preserve the 

These antibodies bind to the surface of circulating tumor proper balance between solubility in the bloodstream and 

cells. The presence of antibodies both inhibits the agglom- retardation of clearance. 
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Referring now to FIG. 4, there is shown one particular another, as well as with other therapies. The present inven- 

therapeutic material. This material comprises lactose, which tion makes possible a diagnostic system wherein the pres- 

is a disaccharide of galactose and glucose, bound to a ence of metastatic cells may be detected in a patient for 

polymeric chain. As shown, the polymeric chain is a cellu- purposes of diagnosing disease and monitoring the effec- 

lose based polymer such as cellotriose, and as indicated, still 5 tiveness of therapies. The invention also provides an immu- 

further units may be bound to the chain to increase its notherapeutic method and a synthetic therapeutic agent for 

molecular weight In the FIG. 4 illustration, the glucose is controlling the actions of metastatic cells in apatient, as well 

shown as bound to the polymeric chain by an ether linkage. ^ ^ extra corporeal therapy for eliminating such cells. All 

Itistobeunderstoc4thatcoupto of the farego in g are based upon the identification of a 

other types of chemical bonds. 10 particular galactose receptor which is associated with, and 

Other therapeutic agents may be prepared id accord with rcs00Q$iblc fo - mc 

action of the metastatic cells. 

the present invention. For example, the polymeric portion of r ... ^ ... , 

the molecule may be constituted by a variety of other B will be appreciated that in view of the disclosure and 

polymers having the requisite biocompatibility and solubil- discussion herein, variations of the therapies and methods 

ity properties. Toward that end, other carbohydrate 15 described, as well as new therapies and methods, will be 

polymers, peptides and the like may be employed, as well as readily apparent to one of skill in the art The foregoing 

synthetic polymers. The sugar portion of the agent may, as drawings, discussion and examples are merely meant to be 

noted previously, be constituted by galactose, or galactose illustrative of particular aspects of the present invention, and 

containing polysaccharides. are not meant to be limitations upon the practice thereof. It 

The various therapeutic methods of the present invention 20 is the following claims, including all equivalents, which 

may be used either singly or in combination with one define the scope of the invention. 

SEQUENCE LISTING 

( 1 ) GENERAL INFORMATION: 

( i i i ) NUMBER OF SEQUENCES: 6 



( 2 ) INFORMATION FOR SEQ ID NO:l: 

( i ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 25 amino acid) 
( B ) TYPE: amino acid 
( C ) STRANDEDNBS5: Not Relevant 
( D ) TOPOLOGY: NoC Relevant 

( x i ) SEQUENCE DESCRIPTION: SEQ DO NOtl: 

lie Vil Cyi An Thr Ly* Lou Hii Aid A I n Trp Gly Arg OU Olu Af g 

1 3 10 15 

Ola Ser Vil Phe Pio Pbe Glo S o r Gly 
2 0 2 5 



( 2 ) INFORMATION FOR SEQ ID NOt2: 

( 1 ) SEQUENCE CHARACTERISTICS: 
< A ) LENGTH: 38 amino adds 
( B ) TYPE: amino add 
( C ) STRANDEDNESS: Not Relevant 
( D ) TOPOLOGY: No* Relevant 

( x i ) SEQUENCE DESCRIPTION: SEQ H) NCh2: 

Hi* Pbe Aia Pro Arg Phe Asa Olu Asa A«o Arg Arg Val lie Val Cyi 
1 5 10 15 

A.n Thr Ly» Leu Hit A t a Am Trp Oly Arg Olu Olu Arg Oln Ser Val 
2 0 2 5 3 0 



Phe Pro Phe Glu Ser Oly 
3 5 



( 2 ) INFORMATION FOR SEQ ID N03: 



( 1 ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 6 amino ackb 
( B ) TYPE: amino add 
( C ) STRANDEDNESS: Not Relevant 
( D ) TOPOLOGY: Not Relevant 
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-continued 



( z i ) SEQUENCE DESCRIPTION: SEQ ID N03: 

lie Val Cy i Aid Tbi Lyi 

1 5 



< 2 ) INFORMATION FOR SEQ ID NO* 

( i ) SEQUENCE CHARACTERISTICS: 
{ A ) LENGTH: 4 note adds 
( B ) TYPE: mono add 
( C ) STRANDBDNESS: Not Rdevatf 
( D ) TOPOLOGY: Not Relevant 

( K i ) SEQUENCE DESCRIPTION: SEQ ID NO* 

Val Phe Pro Phe 
1 



( 2 ) INFORMATION FOR SEQ ID NCtt: 

( i ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 6 amiao aad* 
< B ) TYPE: amiao acid 
( C ) STRANDBDNESS: Not Relevant 
( D ) TOPOLOGY: Not Refavaat 

( X i ) SEQUENCE DESCRIPTION: SEQ ID N03: 

Trp Gly Arg Glu Glu Arg 
1 5 



( 2 ) INFORMATION POR SEQ ID NO*: 

( i ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 13 annuo adds 
( B ) TYPE: amino acid 
( C ) STRANDEDNESS: Not Relevant 
( D ) TOPOLOGY: Not Relevant 

( x i ) SEQUENCE DESCRIPTION: SEQ ID NOA 

EU« Phe Aid Pro Arg Pbe Ala Glo Asa Aid Atg Arg Val 

J 5 10 



I claim: which consists of the amino acid sequence (SEQ ID No:6) 

1. A galactose-specific, carbohydrate binding polypeptide His, Phe, Asn, Pro, Phe, Asn, Glu, Asn, Asn, Arg, Arg, Val, 

which consists of the amino acid sequence (SEQ ID No:l): in which the Val is joined to the He of the amino acid 

™ wi/n. a ^u-v * , T . ^_ ~* 45 sequence (SEQ ID No:l) lie, Val, Cys, Asn, Thr, Lys, Leu, 

He Val,^s, Asii,Thr, Lys, Leu , His, Asn, Asn, Trp, Gly, His, Asn, Asn, Trp, Gly, Arg, Glu, Glu, Arg, Gin, Ser, Val, 

Arg, Glu, Glu, Arg, Gin, Ser, Val, Phe, Pro, Phe, Glu, Phe, Pro, Phe, Glu, Ser, Gly. 

Ser, Gly. 

2. A galactose- speciilc, carbohydrate binding polypeptide ***** 
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Barry J. Schindler 
Tel. 973-360-7944 
schindlerb@gtlaw.com 

April 30, 2007 

VIA FEDEX AND ELECTRONIC MAIL 

David P. Halstead, Ph.D. 

Ropes & Gray LLP - Fish & Neave IP Group 

One International Place 

Boston, MA 021 10-2624 

(617) 951-7615 (phone) 

(617) 951-7050 (fax) 

Re; United States Patent Application Number 10/657,383 

Dear Mr. Halstead: 

We are patent counsel for Dr. Piatt. We are in receipt of your letter of 
April 20, 2007. This letter requests that our client, Dr. David Piatt, execute a 
Declaration under 37 C.F.R. §1.131, and a Supplemental Declaration and 
Declaration of Added Inventor with respect to the above-captioned patent 
application. 

Upon recipient of your letter, we reviewed the patent prosecution history 
of the above-captioned application. We discovered that your requests to Dr. Piatt 
are apparently part of an effort to respond to a Final Office Action issued in this 
case on November 22, 2006 — almost 5 months prior to the date of your letter. 

We were shocked and dismayed to discover that, although your client 
and/or the attorneys of record in this application knew of this final office action as 
early as November 22, 2006, your request to Dr. Piatt was made nearly 5 months 
after publication of this rejection. 

We are further dismayed that your office made no effort to expedite 
receipt of these papers by our client— instead, choosing a slower method of 
mailing (registered mail). Finally, we are disappointed that your office did not 
even provide the pending November 22, 2006 office action to Dr. Piatt as a 
courtesy. 

Based upon your request, we will need adequate time to review and 
respond to your request that Dr. Piatt be named an inventor. Your request that Dr. 
Piatt respond to you on the question of inventorship within 2 weeks (e.g. by May 
4, 2007) is plainly unreasonable for such a complex legal and factual question. 
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Green berg / 

^"^^^'^his letter thus cannot be considered to constitute a refusal by Dr. Piatt to 
sign the relevant Declaration under 37 C.F.R. §1.131, Supplemental Declaration 
and Declaration of Added Inventor. Dr. Piatt will make a good - faith effort to 
timely review your request, and we anticipate that Dr. Piatt will be able to 
substantively respond to your request by May 18 th , 2007. 



Sincerely, 




Barry Schindler 



BJS/dj 



NJ 226223440V1 4T2&2007 

GreenbergTraurig, LLP I Attorneys at Law I Met Life Building I 200 Park Avenue I New York, NY 10166 I Tel 212.801.9200 I Fax 212.801.6400 I www.gtlaw.com 
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May 18, 2007 



VIA FEDEX. ELECTRONIC MAIL AND FACSIMILE 



David P. Halstead, Ph.D. 

Ropes & Gray LLP - Fish & Neave IP Group 

One International Place 

Boston, MA 02110-2624 

(617) 95 1-76 15 (phone) 

(617) 951-7050 (fax) 

Re: United States Patent Application Number 10/657,383 

("383 Application") 

Dear Mr. Halstead: 

As a follow up to our letter of April 30, 2007, this letter responds 
to your request of April 20, 2007 that Dr. Piatt: 

1) Sign a Supplemental Declaration pursuant to 37 CFR 1.67 so as 
to be added to U.S. Patent Application No. 10/657,508 as an 
inventor; 

2) Sign a Declaration of Added Inventor under 37 CFR 1.48(a) 
indicating that Dr. Piatt was omitted from the above-identified 
application inadvertently as well as without deceptive intent on 
his part; 

3) Sign an Assignment assigning all of Dr. Piatt's putative rights as 
a co-inventor of the above-captioned application to Prospect 
Therapeutics, Inc.("Prospect"); and 

4) Sign a Declaration under 37 CFR 1.131 indicating that the 
invention claimed in the above - captioned application was 
invented jointly by Dr. Yan Chang and Dr. Piatt prior to March 
27,2001. 

For each of the reasons indicated below, Dr. Piatt cannot execute any of the 
documents listed in paragraphs 1) - 4) above. Accordingly, this letter serves as a 
refusal of Dr. Piatt to sign the above documents for each of the reasons listed 
below. Any attempt by Dr. Yan Chang or Prospect to assert in the prosecution of 
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David P. Halstead, Ph.D. 
Page 2 

May 18, 2007 



the above-captioned application that Dr. Piatt be added as an inventor to the 
above-captioned application pursuant to 37 CFR 1.48(a)(3) must therefore include 
the entirety of this letter (including attached exhibits A - C). 

Background 

U.S. patent application Serial No. 10/657,383 (the " '383 application") 
claims priority to Provisional Application No. 60/299,991 and is a 
continuation of Nonprovisional Patent Application No. 10/176,235, now U.S. 
Patent No. 6,680,306. That patent is currently under inter partes 
reexamination as Reexamination No. 95/000,074. ("074 Reexam 
proceeding"). 

Claim 1 in the '074 Reexam proceeding is as follows: 

1. A method for enhancing the efficacy of an oncolytic 
chemotherapeutic in a patient, said method comprising 
administering to said patient, prior to or concomitant with said 
oncolytic chemotherapeutic, a therapeutically effective amount of a 
carbohydrate that binds to a galectin; and administering said 
oncolytic chemotherapeutic to said patient. 

Claim 1 of the 6 3 83 application is as follows: 

1 . A method for enhancing the efficacy of a therapeutic treatment 
for cancer in a patient, said therapeutic treatment being selected 
from the group consisting of : chemotherapy, radiation therapy, 
surgery, and combinations thereof, said method comprising the 
steps of: 

Administering to said patient a therapeutically effective 
amount of a carbohydrate which binds to a galectin; and 
Administering said therapeutic treatment to said patient. 

Based upon a comparison of the broadest pending claims in the c 074 
Reexam proceeding and '383 application, the primary difference in claim 
scope between the two is that Claim 1 in the '074 Reexam proceeding is 
limited to efficacy of an oncolytic chemotherapeutic administered prior to or 
concomitant with a carbohydrate that binds to a galectin. Claim 1 of the 
'383 application is broader and only recites the administration of a treatment 
selected from "the group consisting of chemotherapy, radiation therapy, 
surgery, and combinations thereof with a carbohydrate that binds to galectin. 

Prospect's predecessor-in-interest GlycoGenesys, Inc. requested that Dr. 
Piatt sign similar assignments and declarations as a newly-added inventor in 
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the '074 Reexam patent. For the reasons stated in the '074 Reexam 
proceeding prosecution history, Dr. Piatt could not do so. 1 These reasons are 
incorporated by reference and apply with equal force to the current request 
made in the above-captioned prosecution. As shown below, Dr. Piatt's 
actions are consistent with the underlying policies and requirements of good 
faith and candor in submitting documents to the Patent Office. 

In the 37 CFR 1.131 declaration that you submitted to Dr. Piatt 
("submitted '131 declaration 5 ') 2 , Yan Chang states that he is a "co-inventor" of 
the pending claims of the '383 application. The submitted '131 declaration 
bases this assertion on two Exhibits - Exhibit A and B (collectively the 
"Piedmont Study") to allege co-inventorship of the '383 application's 
claimed invention. More specifically, Exhibit A of the submitted '131 
declaration is the protocol design for the Piedmont Study. Exhibit B of the 
submitted '131 declaration is a series of table(s) displaying results from the 
Piedmont Study. 

This Piedmont Study is the same reference that Yan Chang attempted to 
use in the '074 Reexam proceeding to antedate U.S. Patent No. 6,645,946 
("Klyosov"). For the same reasons put forth in the '074 Reexam proceeding, 
the Piedmont study does not establish Yan Chang's inventorship or co- 
inventorship of the claims of the '383 application. Nor does the Piedmont 
study establish inventorship per se of the '383 application's claims. 

First, Yan Chang is not an inventor of any of the claims of the '383 patent 
because Yan Chang was not substantively involved with the Piedmont Study. 
Paragraph 3 of the submitted '131 declaration indicates that the Piedmont 
Study was "a protocol design for a study, carried out at our direction". 
However, Yan Chang was not substantively involved in the design of the 
Piedmont Study. If anything, Yan Chang was merely the information conduit 
between Drs. Piatt and Nir and the Piedmont contract research laboratory. 

As detailed in the attached Exhibit C that was submitted in the '074 
Reexam proceeding, the Piedmont Study was not conceived by Yan Chang. 3 
Rather, the Piedmont Study was conceived by Dr. Piatt and Dr. Raphael Nir. 
This was seconded by Dr. Vodek Sasak, who stated that "after reviewing the 



1 Pro-Pharmaceuticals' January 1 8, 2006 third-party submission and selected associated exhibits in the '074 
Reexam Proceeding is attached as Exhibit A. 

2 Your letter to David Piatt of April 20, 2007 with associated papers is attached as Exhibit B. Specifically, 
your letter as attached includes the following documents: Declaration Under 37 CFR §1.131 ("Submitted 
1.131 Declaration"); Supplemental Declaration ("Submitted Supplemental Declaration"); Declaration of 
Added Inventor ("Submitted Declaration of Added Inventor"); and Assignment ("Submitted Assignment"). 

3 Pro-Pharmaceuticals * July 13, 2005 third-party submission and associated exhibits in the '074 reexam 
proceeding is attached as Exhibit C. 
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claims in United States Patent No. 6,680,306, I conclude that Yan Chang did 
not contribute as an inventor to any of the claims that issued in this patent"). 
Piatt 4 , Sasak 5 , and Nir 6 all testified in the '074 Reexam proceeding that Yan 
Chang was not involved whatsoever with the protocol and study that forms the 
basis for the submitted '131 declaration. 

Faced with this evidence in the '074 reexam proceeding, Yan Chang 
simply requested that Dr. Piatt be added as an inventor. This appears to be the 
same approach now adopted by Yan Chang in the '383 application. For the 
same reasons that the Piedmont Study does not support Yan Chang's claims of 
inventorship in the '074 Reexam proceeding, the Piedmont Study does not 
support Yan Chang's allegations of inventorship of the '383 application. 

Second, the Piedmont Study itself does not establishes invention of the 
claimed invention of the '383 application prior to March 21, 2001. As 
described in the submitted 1.131 declaration, the Piedmont Study was 
"designed to test the efficacy of interferon-2B (IFN-a-2b), GBC590B, and 
combinations thereof in a pancreatic carcinoma xenograft mouse model. IFN- 

a2b is an oncolytic cytokine, and GBC590B is a modified pectin" (Submitted ! 

1.131 Declaration at P). However, interferon is not classifiable as 

chemotherapy 7 , radiation therapy or surgery - the required limitation of the 

claims of the '383 application. Since the Piedmont Study does not disclose 

the use of chemotherapy, radiation therapy or surgery or combinations thereof 

in conjunction with a carbohydrate which binds to a galectin, the Piedmont 

Study does not support Yan Chang's assertions of previous invention of the 

claims of the '383 application made in the submitted 1.131 declaration. 

Finally, as detailed at Exhibit B, pages 20 - 26, the Piedmont Study does 
not support the assertion that co-administration of a polysaccharide enhanced 
the efficacy of chemotherapy, radiation or surgery. According to the results of 
the Piedmont Study, tumors in mice treated with interferon actually grew at a 
faster pace than tumors in the mouse control group. Furthermore, the 
testimony of both Dr. Piatt and Dr. Nir establishes that the report was not done 
to test the efficacy of interferon; rather, the report was done for the purpose of 
determining the ability to lower toxicity of cancer treatments by use of 
carbohydrates in conjunction with interferon. Consequently, the Piedmont 



'Exhibit C, Tab D 

5 Exhibit C, Tab E 

6 Exhibit C, Tab C 

7 Interferon is not chemotherapy nor a chemotherapeutic agent. See Affidavit of Dr. Carlos Estuardo 
Aguilar-Cordova at Exhibit C, Tab A, Paragraph (1); Affidavit of Dr. James R. Zabrecky at Exhibit C, Tab 
B, passim. 
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Study does not disclose the required limitation of the pending claims of the 
6 3 83 application. 

1) Dr. Piatt Cannot Sign The Submitted Supplemental Declaration So As 
To Be Added To U.S. Patent Application No. 10/657,508 As An 
Inventor. 

37 CFR 1.67 provides, in relevant part: 

(a) The Office may require, or inventors and applicants may submit, a 
supplemental oath or declaration meeting the requirements of § 1.63 or § 1.162 to 
correct any deficiencies or inaccuracies present in the earlier filed oath or 
declaration. 

(1) Deficiencies or inaccuracies relating to all the inventors or applicants (§ 1.42, 
1.43, or § 1.47) may be corrected with a supplemental oath or declaration 
signed by all the inventors or applicants. 

(2) Deficiencies or inaccuracies relating to fewer than all of the inventor(s) or 
applicant(s) (§ 1.42, 1.43 or § 1.47) may be corrected with a supplemental 
oath or declaration identifying the entire inventive entity but signed only by 
the inventor(s) or applicant(s) to whom the error or deficiency relates. 

(37 CFR 1.67)(emphasis added) 

In the present matter, the submitted Supplemental Declaration states that 
"I believe the inventor(s) named below to be the original and first inventor(s) of 
the subject matter which is claimed and for which a patent is sought..." and then 
lists Yan Chang and Dr. Piatt as co-inventors (1.67 Declaration, p.l). 

Dr. Piatt cannot sign this Submitted Supplemental Declaration as he does 
not believe that Yan Chang is an original or first inventor of the invention claimed 
in the '383 application. Dr. Piatt has not seen any documentary evidence 
associating Yan Chang with the Piedmont Study that purportedly shows Yan 
Chang as co-inventor of the pending claims. The only support offered by Yan 
Chang to establish his inventorship is the Piedmont Study. As established above, 
the Piedmont Study supports neither Yan Chang's inventorship claim nor prior 
invention of the '383 application claims per se. Thus, Dr. Piatt is precluded from 
signing the submitted Supplemental Declaration. 

In addition, there is no indication that Dr. Sasak, who appears to still be an 
inventor of record (and thus a part of the inventive entity associated with) the '383 
application claims, is listed as a part of this "complete inventive entity" in the 
Submitted Supplemental Declaration. As Dr. Sasak is not identified as part of the 



Greenberg Traurig. LLP 



David P. Halstead, Ph.D. 
Page 6 

May 18, 2007 



complete inventive entity, the Submitted Supplemental Declaration is inaccurate 
and cannot be signed by Dr. Piatt. 

2) Dr. Piatt Cannot Sign The Submitted Declaration of Added Inventor 
Indicating That Dr. Piatt Was Omitted From The Above-Identified 
Application "Inadvertently" 

37 CFR 1.48(a) relates to correction of inventorship in a . pending patent 
application and provides, in relevant part: 

(a) Nonprovisional application after oath/declaration filed. If the inventive entity 
is set forth in error in an executed § 1.63 oath or declaration in a nonprovisional 
application, and such error arose without any deceptive intention on the part of 
the person named as an inventor in error or on the part of the person who 
through error was not named as an inventor, the inventorship of the 
nonprovisional application may be amended to name only the actual inventor or 
inventors. Amendment of the inventorship requires: 

(37 CFR 1.48(a)(emphasis added) 

The Submitted Declaration of Added Inventor states that "I was inadvertently 
omitted as an inventor in the above-identified application." As Dr. Piatt does not 
have any personal knowledge as to the background facts that previously occurred 
with Yan Chang's signed declaration — e.g. whether he was inadvertently omitted 
from the current inventive entity of Sasak and Yan Chang — he cannot make such 
a statement to the Patent and Trademark Office. In addition, based on the 
attached Exhibits and the details contained in this letter, Dr. Piatt believes that his 
original "omission" as an inventor occurred with deceptive intent. 

3) Dr. Piatt Cannot Sign the Submitted 1.131 Declaration Declaring 
That The Invention Claimed In The '383 Application Was Invented 
Jointly By Yan Chang And Dr. Piatt Prior To March 27, 2001. 

37 CFR 1.131 provides, in relevant part: 

(b) The showing of facts shall be such, in character and weight, as to establish 
reduction to practice prior to the effective date of the reference, or conception of 
the invention prior to the effective date of the reference coupled with due 
diligence from prior to said date to a subsequent reduction to practice or to the 
filing of the application. Original exhibits of drawings or records, or 
photocopies thereof, must accompany and form part of the affidavit or 
declaration or their absence must be satisfactorily explained. 

37 CFR §1.131 (emphasis added) 
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Dr. Piatt cannot sign the submitted 1.131 Declaration because the 
Piedmont Study does not meet the requirement of an original exhibit of records 
proving prior inventorship. This is detailed above and is summarized below: 

First, Paragraph 1 of the submitted 1.131 Declaration declares "We are the 
co-inventors of the above-mentioned patent which teaches and claims methods of 
enhancing the efficacy of cancer therapies."; and Paragraph 6 declares "The 
results described in paragraph 4 were obtained in the United States through 
experiments performed by us in collaboration with researchers working under our 
direction, and were obtained in a report dated prior to March 27, 2001." These 
statements are factually incorrect as the '383 application is an application for 
patent, not an issued patent. In addition, Yan Chang is not a co-inventor of the 
claims of the '383 application, as Yan Chang was not involved in developing the 
Piedmont Study protocol beyond a cursory role as a "pair of hands". 

Second, the submitted 1.131 Declaration declares that Piatt and Yan 
Chang completed "the claimed invention" prior to March 27, 2001. However, as 
detailed above, Exhibits A and B of the submitted 1.131 declaration (aka the 
"Piedmont Study") do not establish that conception of the pending claims of the 
'383 application was "completed" prior to March 27, 2001. 

4) Dr. Piatt Cannot Sign The Submitted Assignment Assigning All Of 
Dr. Piatt's Putative Rights As A Co-inventor Of The Above- 
Captioned Application To Prospect Therapeutics, Inc.("Prospect") 

Finally, Dr. Piatt cannot sign the submitted Assignment. The submitted 
Assignment states that "I, David Piatt, together with co-inventor Yan Chang..." 
As detailed above and in the attached Exhibits, Yan Chang is not an original or 
first inventor of the claims of the '383 application. Thus, Dr. Piatt cannot sign a 
statement indicating such co-inventorship status. 



Sincerely, 




Barry Schindler 



BJS/dj 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Requester: 



Pro-Pharmaceuticals, Inc. 



Reexamination of: 



U.S. Patent No. 6,680,306 



Art Unit: 



1623 



Reexam Control No.: 



95/000,074 



Examiner: Maier, L. 



Attorney Docket No. . : 1 3 1 92- 1 27 



Mail Stop Inter Partes Reexam 

Central Reexamination Unit 

Office of Patent Legal Administration 

United States Patent and Trademark Office 

P. O. Box 1450 

Alexandria, VA 22313-1450 



CERTIFICATE OF MAILING (37 C.F.R. 1.8(a)) 

I hereby certify that this correspondence is being deposited with the United 
States Postal Service as first-class mail in an envelope addressed to: Mail 
Stop Inter Partes Reexam, Central Reexamination Unit, Office of Patent, 
Legal Administration, United States Patent and Trademark Office, P. O., 
Box 1450, Alexandria, VA 22313-1450 on the date set forth below. 



Jainuary 18, 2006 

Date of Signature And Mail 




Deposit Reg.-No. 32,938 



Attorney For Requester 



1 



CERTIFICATE OF SERVICE 



I hereby certify that a true copy of Requester's Reply to GlycoGenesys' Response dated 
December 19, 2005 to an Office Action dated October 18, 2005 was served upon GlycoGenesys, 
Inc. through its attorneys, Ropes and Gray (Attorney of record in patent '306) located at One 
International Place, Boston MA, via first class mail on January 18, 2006. 



Requester files this Reply which addresses argument proffered by GlycoGenesys, the 
patent owner of US Patent No. 6,680,306 in their response to the Office Action mailed October 
18,2005. 
Amendments 

Requester takes note that certain claims have been amended while others have been 
canceled, and still others have been added. Requester strongly suggests that the newly added 
claims (i.e., claims 24-44) demonstrate what is wrong with the originally issued claims. 

Grounds #1 & 2 

Claims 1, 3, 4, and 17-21 are rejected under 35 U.S.C. § 103(a) as being unpatentable 
over the Klyosov '946 Patent. The '946 Patent was filed on March 27, 2001, and does not claim 
priority to an earlier application. 



Dated: January 18, 2006 



Barry J. StfMndler 
Reg. No. 32,938 
Attorney For Requester 
Pro-Pharmaceuticals, Inc. 
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Sir: 



2 



Claims 1, 3, 4, and 17-21 are rejected under 35 U.S.C. §102(e) as anticipated by the 
Klyosov '957 Publication. Claims 1, 3, 4, and 17-21 are rejected under 35 U.S.C. § 103(a) as 
unpatentable over the Klyosov '957 Publication. The Klyosov '957 Publication claims priority 
to a provisional application filed September 4, 2001, and to the utility application filed March 27, 
2001 that issued as the Klyosov '946 Patent addressed above 1 . 

I. THE KLYOSOV '946 PATENT DISCLOSES THE ADDITIONAL CLAIM 
LIMITATION OF "INHIBITING GROWTH OF TUMOR" AND THUS 
ANTICIPATES THE REJECTED CLAIMS 

At page 2 of the October 18, 2005 Office Action, the Examiner states that, in view of the 
amendment to the claims that added the additional limitation of "inhibiting growth of tumor," the 
Examiner does not adopt the Requester's rejection that claims 1, 3, 4, 17 and 20 based on the 
Klyosov 946 patent are anticipated under 35 U.S.C. §102(e). The Examiner's reason is that the 
"amendment regarding inhibiting the growth of a tumor presupposes a tumor in the patient that is 
treated. The mice treated in the reference [the Klyosov '946 Patent] are healthy." Requester 
respectfully requests reconsideration. 

Col. 6, lines 34 through 36 of the Klyosov 946 patent expressly discloses the following: 
"The use of galactomannan administered in a mixture with a toxic agent can be applied to a wide 
range of agents and is restricted to anti-tumor or anti-cancer agents " [emphasis added]. The law 
is clear that the disclosure of a patent is not limited to the examples but, rather, to the complete 
specification. See Atlas Powder Co. v. Ireco Inc., 190 F.3d 1342, 1347 (Fed. Cir. 
1999)(anticipation requires only that a single, prior art document describe every element of the 
claimed invention, either expressly or inherently, such that a person of ordinary skill in the art 
could practice the invention without undue experimentation). If a patent was limited to only 
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what it discloses in the examples then the '306 Patent would be invalid because it does not 
disclose any examples. 

Exhs. 1-7 is a compilation of articles that expressly disclose that an "anti-tumor" agent is 
an agent that inhibits the growth of tumors. For example, Exhs. 1 - 5 relate to experiments 
where mice, which had a tumor, were treated with a compound. Exhs. 1 - 5 expressly state that 
the "anti-tumor activity" was measured. Exh 6 expressly states that "in this project, we will 
explore a new type of anti-tumor apent. which possesses the inhibitory effect of both the blood 
vessels and tumor cells" [emphasis added]. Finally, Exh 7 is a portion from Sigma- Aldrich's 
website - a Life Science and High Technology company that specializes in providing 
biochemical and organic chemical products and kits used in scientific and genomic research, 
biotechnology, pharmaceutical development, the diagnosis of disease and as key components in 
pharmaceutical and other high technology manufacturing. Under the category of "Antitumor 
agents," the agents are described as inhibiting tumor growth. 

Consequently, the Klyosov '946 Patent expressly discloses that the method can be used 
for "inhibiting growth of tumor in a patient" as now claimed in the pending reexamination 
claims. For this reason, Requester respectfully requests that the Examiner reinstate the earlier 
rejection of claims 1, 3, 4, 17 and 20 based on the Klyosov '946 Patent as anticipated under 35 
U.S.C. § 102(e). 

II. PATENTEE FAILS TO ANTEDATE THE KLYOSOV '946 PATENT AND 
KLYOSOV '957 PUBLICATION 

It is clear from Patentee's papers that Patentee has not made any substantive arguments to 

overcome the pending rejections based on the Klyosov Prior Art References. Instead, throughout 

its papers, Patentee has attempted to antedate these references. The failure of Patentee to be able 
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to antedate these references is dispositive because the cited references remain as prior art and the 

Examiner's rejections should be maintained. 

As a brief background of Patentee's attempt to antedate these references, Patentee 
previously submitted a declaration under 37 C.F.R. §1.131 from Yan Chang (the "6/13/05 Chang 

1.131 Declaration"), arguing that the presently claimed subject matter was conceived and 
reduced to practice prior to the filing date of the '946 Patent. Consequently, based on this 
premise, the Klyosov Prior Art References would allegedly no longer be available as prior art 
against the '306 Patent. 

In the October 18, 2005 Office Action, the Examiner responded to Patentee's declaration 
under 37 C.F.R. §1.131 and found the 1.131 declaration defective for several reasons. First, at 
page 4, the Examiner found that the declaration was deficient because it was signed by fewer 
than all the inventors. The Examiner also indicated that the declarations submitted by the 
Requester indicate that David Piatt is an inventor of the experiment relied on by Patentee in the 
declaration. 

Second, at page 5, the Examiner noted that 37 C.F.R. §1.131 called for "original records 
or photocopies thereof to support the claimed date of invention," and Patentee failed to submit 
either. Third, at page 5, the Examiner further noted "that there is insufficient explanation of the 
data presented" in the 6/13/05 Chang 1.131 Declaration. Fourth, at page 5, the Examiner noted 
that "claims have been amended wherein 'enhanced efficacy' is manifested in inhibition of 
tumor growth. The Chang declaration does not address tumor inhibition, per se. That is, there is 
no observation of tumor size. Neither is there any exhibit demonstrating conception, much less 
reduction to practice, of a galectin-binding agent to enhance surgical treatment." Fifth, at pages 
5-6, the Examiner adopted the arguments that "IFN is a biologic agent and not a 
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chemotherapeutic." Finally at page 6, the Examiner noted that report "from which the data in the 
Chang Declaration appear to be taken" "includes an analysis of the data with the conclusion that 
the combination of agents does not demonstrate efficacy and that any long term responders are 
'likely because of biological variation in the response of tumor-bearing mice to an agent that 
produces a variable level of efficacy.'" As such, the Examiner concluded that the "Chang 
declaration fails to demonstrate conception of the invention before [March 27, 2001]." 

In response to the Examiner's rejections, in its December 19, 2005 Reply, Patentee 
submitted: (a) a newly executed declaration by Yan Chang under §1.131 (the "12/19/05 Chang 
1.131 Declaration"); (b) a declaration on behalf of Patentee, signed by CEO Bradley J. Carver, 
("the Carver 1.131 Declaration"); (c) a petition under §1.183 to waive the requirement of §1.131 
to have the signature "of all the inventors;" (d) a petition under §1.324 to correct the inventorship 
of the '306 Patent by removing Vodek Sasak as an inventor and adding Dr. Piatt; and (e) a 
second petition under §1.183 to waive the requirements under §1.324 to correct the inventorship 
of the '306 Patent. 

As detailed below, Patentee has failed to submit sufficient evidence to overcome the 
Examiner's conclusion that the "Chang declaration fails to demonstrate conception of the 
invention before [March 27, 2001]." Because Patentee has failed to antedate the Klyosov Prior 
Art References, they remain valid prior art to the '306 Patent. In addition, because, Patentee has 
made no substantive arguments to overcome the pending rejections, and has failed to antedate 
the cited prior art references, the Examiner's rejections should be maintained. Requester's 
arguments are presented below. 

A. Legal Analysis 

1. The Requirements For Antedating A Reference 



Pursuant to M.P.E.P. §715.04 "all the inventors of the subject matter claimed" may 
submit a Declaration under Section 1.131 to overcome a prior art reference." As explained in 
M.P.E.P. §715.07, "A general allegation that the invention was completed prior to the date of the 
reference is not sufficient." citing Ex parte Saunders, 1883 CD. 23, 23 O.G. 1224 (Comm'r Pat. 
1883). Similarly, a declaration by the inventor to the effect that his or her invention was 
conceived or reduced to practice prior to the reference date, without a statement of facts 
demonstrating the correctness of this conclusion, is insufficient to satisfy 37 CFR 1.131." 

Here, the Examiner has already rejected Patentee's attempt to antedate the prior art 
references through the use of the 6/13/05 Chang 1.131 Declaration because it was "declaration 
by less than all named inventors." As the Examiner noted on page 4, Chang's declaration states 
that he is a "co-inventor" and thus requires a declaration from the other inventor. In response, 
Patentee submitted a newly executed Declaration from Chang under 1.131 where he makes the 
identical statement that he is a "co-inventor" (See 1J2). In light of the Examiner's argument that 
Dr. Piatt is an inventor of the protocol of Exhibit A, Patentee now argues that Dr. Piatt should be 
named inventor of the '306 Patent (12/19/05 Reply at 7 "Patentee has concluded that Dr. Piatt 
should indeed be named as an inventor on this patent"). As conceded by Patentee, "[o]f course, 
adding Dr. Piatt as an inventor appears to add to the problem that the declaration under 37 C.F.R. 
§1.131 is not signed by all the inventors." Patentee's inability to meet the requirements of 
§1.131 to antedate the Klyosov Prior Art References is fatal to the '306 Patent. 

In response to this dilemma, Patentee has submitted: (a) a petition under §1.183 to waive 
the requirement of §1.131 to have the signature "of all the inventors;" (b) a petition under §1.324 
to correct the inventorship of the '306 Patent by removing Vodek Sasak as an inventor and 
adding Dr. Piatt; and (c) a second petition under §1.183 to waive the requirements under §1.324 
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to correct the inventorship of the '306 Patent. As more fully explained below, each of these 
petitions should be denied and thus, Patentee has failed to meet the requirements for antedating 
the Klyosov Prior Art References. 

2. The Petition Under 37 C.F.R. §1.183 To Waive The Requirements 
Under 37 C.F.R. §1.131 Must Be Denied 

Patentee has also submitted a petition under 37 C.F.R. §1.183 requesting that the 

requirement under 37 C.F.R. §1.131 to submit a declaration "signed by all the inventors" "be 

waived under the present circumstances." As the record shows and more fully discussed below: 

(a) Chang did not contribute or participate in the events alleged by Patentee to constitute 

"conception;" (b) the Protocol of Exhibit A was Dr. Piatt's sole idea; (c) the protocol of Exhibit 

A relied upon by Patentee does not demonstrate "conception" of the pending claimed invention 

of the '306 Patent; and (d) as Dr. Piatt understand it, the results of the experiment showed that it 

did not work for its intended purpose. Accordingly for all the above reasons and the reasons 

explained below, the petition to waive the requirements of §1.131 should be denied. 

3. The Petition Under 37 C.F.R. §1.324 To Correct Inventorship and 
Add Dr. Piatt as an Inventor Must Be Denied 

Pursuant to M.P.E.P. §2666.03, to correct inventorship during an inter partes 

reexamination it must be done in the same manner as during an ex parte reexamination in 

accordance with M.P.E.P. §2250.02. Section 2250.02 in turn, requires a petition by "all the 

parties" to correct inventorship that satisfies the requirements of 37 C.F.R. §1.324. To satisfy the 

requirements of §1.324 the Petitioner must provide, inter alia: (a) a statement by the inventor 

sought to be added that the "inventorship error occurred without any deceptive intention on his 

or her part" (§ 1 .324(b)(1)), (b) a statement by all the current inventors "agreeing to the change of 

inventorship or stating that they have no disagreement in regard to the requested change" 

(§ 1.324(b)(2)), and (c) a statement from the assignees of the inventors that submitted a statement 



under paragraphs (b)(1) and (b)(2) agreeing to the change of inventorship in the 
patent(l. 324(b)(3)). 

As the inventor sought to be added, Dr. Piatt has not submitted a statement consenting to 
the addition of his name to this patent. In addition, as advanced by Patentee, if Dr. Piatt is a 
named inventor of the '306 Patent, then Patentee has also not provided "a statement from the 
assignees of the inventors" since Dr. Piatt never assigned any rights he may have in the '306 
Patent to Patentee (notwithstanding Patentee's arguments to the contrary). As more folly 
discussed below, Patentee's weak attempt to circumvent the clear requirements of §1.324 by 
filing a petition to "waive the requirements" under §1.183 is for naught as the requirements of 
§1.324 are statutorily mandated under 35 U.S.C. §256 and under the Patent Office's own rules, 
the Director cannot waive them. 

4. Once The '306 Patent Issued, The Petition Under 37 C.F.R. §1.183 To 
Waive The Requirements Under 37 C.F.R. §1.324 Is Not Proper 

Section 1.183 reads as follows: "In an extraordinary situation, when justice requires, any 
requirement of the regulations in this part which is not a requirement of the statutes may be 
suspended or waived by the Director or the Director's designee" (emphasis added). Where 
Congress has enacted a statute setting forth a particular procedure or requirement, the Director or 
Commissioner for Patents cannot waive the requirements imposed by the statute and the Patent 
Rules. Here, the Patent Act contains Sections 116 and 256 directed to the correction of 
inventorship to pending patent applications and issued patents respectively. Section 1 16, albeit 
not pertinent here, specifically allows for the addition of inventors to pending patent applications 
without their consent at the Director's discretion. In contrast, the pertinent section for the 
purposes of this reexamination is Section 256. Section 256 expressly requires that for an issued 
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patent, the inventor to be added consent before being added. Below is a brief discussion 
regarding the differences between the two. 

a. The Patent Act And The Patent Office Allow For The 
Correction Of Inventorship Without Consent Of The Inventors 
Sought To Be Added For Pending Patent Applications 

Under Section 1 16 of the Patent Act, Congress has authorized the Director of the Patent 

Office, to correct inventorship of a pending patent application without the consent of the joined 

inventor at his/her discretion. Consistent with Section 116, the Patent Office provides a 

mechanism whereby, a pending application for a patent may be prosecuted on behalf on an 

uncooperative inventor by the assignee. The same way, under certain circumstances 

inventorship may be corrected without the true inventor's assistance. The particular provision 

applicable to patent applications is 37 C.F.R §1.48. Pursuant to § 1.48(a)(2) the newly added 

inventor must submit a statement declaring that the error arose without deceptive intent on their 

part. However, § 1.48(a)(3) allows for a petition in lieu of an uncooperative newly added 

inventor's declaration ("An oath or declaration by the actual inventor... or as permitted by §§ 

1.42, 1.43 or § 1.47;"). Section 1.47 provides for a procedure specifically for "when an inventor 

refuses to sign or cannot be reached." 

b. For Issued Patents, Section 256 Of The Patent Act And The 
Patent Office's Rules Require Consent Of Inventor 

Section 256 of the Patent Act applies to the correction of inventorship to issued patents. 

Under Section 256, the Director may only "on application of all the parties and assignees" 

correct the inventorship of an erroneously named patent. Dr. Piatt's consent is required and the 

Director of the Patent Office cannot waive it. Iowa State University Research Foundation, Inc. v. 

Sperry Rand Corp., 444 F.2d 406, (4th Cir. 1971). 
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In view of that, the provisions directed to correcting the inventorship of an issue patent do 
not have a comparable or analogous provision for proceeding "when an inventor refuses to sign." 
On the contrary, the reexamination provision specifically distinguishes the procedure for 
correcting the inventorship of "applications" from that of issued patents during the reexamination 
procedure. See §1.324(c)("For correction of inventorship in an application, see §§ 1.48 and 
1.497"). As such, because no provisions allow for the correction of the inventorship of issued 
patents when the inventor refuses to cooperate, the Patent Office should reject any attempt by 
Patentee to correct the inventorship without Dr. Piatt's consent. 

B. Factual Argument 

On page 7 of its Reply, Patentee argues that "In reviewing documents for this 
reexamination, it became apparent to Patentee that Dr. Piatt might in fact be an inventor of the 
subject matter being claimed, though the earliest related application was filed some time after Dr. 
Piatt's employment with Patentee had been terminated." In addition, Patentee argued that "in 
light of the statements made in the Requester's subsequent filing, Patentee has concluded that Dr. 
Piatt should indeed be named as an inventor on this patent." As shown above, Patentee is not 
entitled to the requested relief to have the requirements waived for a Petition to correct 
inventorship under §1.324. Furthermore, as we show below, Dr. Piatt's action are consistent 
with the underlying policies and requirements of good faith and candor ins submitting documents 
to the Patent Office. 

1. Dr. Piatt Is Justified In Refusing To Sign Patentee's Oath and 
Declaration 

At page 7 of its reply, Patentee argues that "prior to filing the previous response in June, 
Patentee sent a letter with an inventor's declaration to Dr. Piatt, asking him to sign and return the 
document" and that "Dr. Piatt has not signed the previously sent declaration or the necessary 



11 



siaicment required unaer 5 1 .sl<\. Patentee then alleges that "Piatt refuses to sign the necessary 
statement" and thus Patentee filed "a petition to add Dr. Piatt as an inventor, together with a 
petition under 37 C.F.R. §1.183 to waive the requirements for a statement requiring Dr. Piatt's 
signature." Patentee's arguments are unavailing. 

a. Dr. Piatt's Consent Is Required 

As discussed above, during a inter partes reexamination, the consent and statement of the 
inventor sought to be added is a prerequisite before the Patent Office can amend the patent to 
include the new inventor. There are NO exceptions to this law. Patentee's only recourse in the 
face of an "uncooperative" inventor once the patent issues is governed by Section 256. The 
Patent Office cannot waive the statutory requirements of Section 256. In addition, on the 
evidence presented, because Chang is not a co-inventor, Dr. Piatt cannot sign the oath and 
declaration stating that he was a co-inventor of the pending claims of the '306 Patent. 

b. Requester's July 13, 2005 Reply and Declarations 
Previously on June 13, 2005, Patentee submitted a "Reply to Office Action" including a 

Declaration Under 37 C.F.R. 1.131 of Yan Chang. In that declaration Chang stated that he was a 
"co-inventor" of the pending claims of the '306 Patent. For support of his status as a "co- 
inventor," Chang attached Exhibits A and B (6/13/05 Chang 1.131 Decl. fl|M). The 6/13/05 
Chang 1.131 Declaration also purported to allege that "conception" of the pending claims of the 
'306 Patent occurred prior March 27, 2001 (the effective date of the Klyosov Prior Art 
References). As described by Chang, Exhibit A referred to "a protocol design for a study, 
carried out at my and my coinventors' direction, designed to test the efficacy of interferon-a2b 
(IFN-a2b), GBC590B, and combinations thereof in a pancreatic carcinoma xenograft mouse 
model." (6/13/05 Chang 1.131 Decl. 13). Moreover, Exhibit B is a chart that "summarizes 
results of this study." (6/13/05 Chang 1.131 Decl. f4). 
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Requester submitted its response on July 13, 2005. In part, the Requester's July 13, 2005 

Reply and supporting documents revealed that Dr. Piatt alone "conceived of an idea that would 

combine GBC-590 (modified citrus pectin) and IFN for the treatment of cancer" (Exhibit D. to 

7/13/05 Reply, Piatt Decl. 1|8). Specifically, testimony was provided that the protocol that is 

attached as Exhibit A to the 6/13/05 Chang 1.131 Declaration (and subsequently again to the 

12/19/05 Chang 1.131 Declaration) was a result of discussions between Dr. Piatt and Dr. Nir 

(Piatt Decl. W-9, Nir Decl. HH2-3, 8 ("based on my recollection, Yan Chang was not involved in 

the design of our project, i.e., the GBC590 + IFN study"); Sasak Decl. ^2-6 ("after reviewing 

the claims in United States Patent No. 6,680,306, 1 conclude that Yan Chang did not contribute 

as an inventor to any of the claims that issued in this patent")). More importantly, Dr. Piatt, Dr. 

Nir and the currently named inventor to the '306 Patent, Vodek Sasak, all testified that Chang 

was not involved whatsoever with the protocol and study that comprise Exhibits A and B to his 

declaration (Piatt Decl. ffi|8-9, Nir Decl. ^2-3, 8; Sasak Decl. 1fl[2-6) 

On October 18, 2005 the Patent Office issued an office action. In light of the evidence 

submitted by the parties, the Examiner correctly noted at pages 4 though 5 that: 

In the response filed July 15, 2005, the requester has submitted 
declarations disputing Dr. Chang's inventorship. The declarations 
submitted by Drs. Piatt and Nir allege that in March 1999, Dr. Piatt 
had conceived of using modified pectin (GBC-590, apparently the 
same or similar product as GBC590B, discussed above) in 
combination with IFN for the treatment of cancer. A copy of a 
contemporaneous fax, dated 3/11/99, (sent by Dr. Piatt and 
received by Dr Nir) discussing this idea appears to be consistent 
with, but not proof of, this allegation. It is also consistent with Dr. 
Sasak's account that Dr. Piatt conceived of the idea. 

All three of these declarations (Piatt, Nir, and Sasak) contend that 
Dr. Chang was not involved in the conception of using modified 
pectin in combination with IFN. This allegation is noted. However, 
declarants submit no additional evidence to support this. 
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On December 18, 2005 Patentee submitted its Reply to the October 18, 2005 Office 

Action. Patentee submitted a newly executed Declaration under §1.131 by Yan Chang. The 

12/19/05 Chang 1.131 Declaration attached the same previously submitted Exhibits A and B to 

argue the previous "conception" and support his status as "co-inventor" of the currently pending 

claims of the '306 Patent. Although, Chang undoubtedly reviewed the statements made by Dr. 

Piatt, Dr. Nir and Sasak above, he did not dispute their determination that " Yan Chang did not 

contribute as an inventor to any of the claims that issued in this patent." Yan Chang also did not 

refute the Examiner's conclusion that "all three of these declarations (Piatt, Nir, and Sasak) 

contend that Dr. Chang was not involved in the conception of using modified pectin in 

combination with IFN." Instead, at page 8, in light of the Examiner's comments and previously 

submitted evidence described above, Patentee responded as follows: 

After consulting with Yan Chang and Vodek Sasak, Patentee has 
concluded that Dr. Sasak should not be named as an inventor on 
this patent, and submits herewith the necessary documents to 
remove his name as an inventor. Therefore, his signature on a 
declaration under 37 C.F.R. §1.131 is no longer required. Patentee 
believes, contrary to the unsupported assertions of the Requesters' 
declarants - none of whom has established the legal expertise 
necessary to opine on issues of inventorship - that Yan Chang is 
properly named as an inventor on the subject patent." 

First, Patentee's characterization of "Requester's declarants" as having failed to 

"establish[] the legal expertise necessary to opine on issues of inventorship" is irrelevant. Chang 

is no more legally equipped to opine on the issue of inventorship that Dr. Piatt, Dr. Nir and 

Sasak. Regardless, Dr. Piatt, Dr. Nir and Sasak all testified regarding the events and 

circumstances that led to the documents of Exhibits A and B. It is Patentee that is arguing that 

these show "conception." Requester is only demonstrating, that to the extent that these 

documents show "conception" of anything, it was the sole product of Dr. Piatt. 
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Second, Patentee's characterization of the declarations as "unsupported" is troubling. 
The only evidence submitted in these proceedings show that it was Dr. Piatt who thought of the 
experiments relied upon by Patentee to allegedly show an earlier conception than the '306 
Patent's filing date. On the other hand, there is NO evidence that Chang was involved at all in 
designing the experiments described other than his words. Chang's own declarations do not 
dispute the statement made by Requester's declarants. It would be contrary to common sense to 
accept Chang's unsupported words against the actual documents that demonstrate that Chang 
was not part of the process. 

c. Dr. Piatt Cannot Sign The Inventor's Oath and Declaration 
Because Chang is Not a Co-Inventor 

First, under 37 C.F.R. §1.63, every named inventor must submit an "oath or declaration." 
More specifically, pursuant to § 1.63(a)(4), the inventor must "state that [he] believes the named 
inventor or inventors to be the original and first inventor or inventors of the subject matter which 
is claimed and for which a patent is sought." As shown, not one document submitted by Patentee 
or the Requester has associated Chang with the documents that purportedly show the conception 
of the pending claims. The only support offered by Patentee is the unsupported, conclusory and, 
as we show below, inconsistent statements of Chang claiming that he is a "co-inventor." Dr. Piatt 
is clearly precluded from signing an oath or declaration identifying himself as a co-inventor with 
Chang. 

d. Dr. Piatt Did Not Conceive Of The Idea Of Combining 
Modified Pectin With An Oncolytic Chemotherapeutic Agent 
In March 1999 

At pages 5-6 of the October 18, 2005 Office Action, the Examiner agrees with Requester 
that interferon is not a chemotherapeutic. The Examiner based his conclusion on the declarations 
of Drs. Aquilar-Cordova, Zabrecky and Zetter and found them to be "convincing." The Examiner 
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further found that the terms "interferon" and "chemotherapy" are "used in the alternative art. 
Since Patentee was attempting to rely on Dr. Piatt's "idea that would combine GBC-590 
(modified pectin) and IFN [interferon] for the treatment of cancer" around March 1999 [Dr. Piatt 
July 5, 2005 Declaration] and since interferon is not a chemotherapeutic agent, the Examiner also 
used this finding as an additional reason to conclude that the Chang declaration fails to 
demonstrate conception of the invention before the priority date of the Klyosov '946 Patent. 

In response, at pages 11-12 of Patentee's December 19 th Reply, Patentee argues the 
following. First, Patentee argues that the declarations of Aquilar-Cordova, Zabrecky, Nir Piatt 
and Sasak "are absolutely devoid of any factual basis." To allegedly support its response, 
Patentee: a) attacks the veracity of Dr. Piatt's statement; and b) provides health insurance 
documents that list interferon under the category of chemotherapy treatment. Patentee's 
argument is misplaced. 

First, in determining a meaning of a term in the claim of the '306 Patent - "oncolytic 
chemotherapeutic" - the '306 Patent specification is reviewed. The only disclosure of this term 
is at col. 5, lines 41-43 of the '306 Patent specification where it states "Galectin-3 has been 
implicated in inhibiting apoptosis in cells treated with oncolytic agents such as cisplatin. 
genistein and the like" [emphasis added]. In paragraph 1 of his declaration, Dr. Aguilar-Cordova 
testified that such compounds are oncolytic chemotherapeutic agents whereas, given this 
disclosure, interferon is not an oncolytic chemotherapeutic agent. Patentee failed to respond that, 
given this disclosure in the '306 Patent specification, one skilled in the art would consider 
interferon as an oncolytic chemotherapeutic agent. 

Second, conception is defined as "the 'formation in the mind of the inventor, of a definite 
and permanent idea of the complete and operative invention, as it is hereafter to be applied in 
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practice.'" Hybritech Inc. v. Monoclonal Antibodies, Inc., 802 F.2d 1367, 1376 (Fed. Cir. 1986) 
(citation omitted). Conception is complete when "the idea is so clearly defined in the inventor's 
mind that only ordinary skill would be necessary to reduce the invention to practice, without 
extensive research or experimentation." Burroughs Wellcome, 40 F.3d at 1228. Here, Dr. Piatt 
testified, in his July 5, 2005 Declaration at paragraph 17, that interferon is not a 
chemotherapeutic agent. At a minimum, there appear to be a dispute as to whether one skilled in 
the art would consider interferon to be an oncolytic chemotherapeutic agent. Consequently, 
based on Dr. Piatt's Declaration (the same declaration that Patentee wants to affirmatively rely 
on for Dr. Piatt's March 1999 date), Dr. Piatt did not have an understanding that interferon was 
an oncolytic chemotherapeutic agent and thus did not recognize that his idea covered oncolytic 
chemotherapeutic agent. Therefore, Dr. Piatt did not conceive of the idea of combining modified 
pectin with an oncolytic chemotherapeutic agent in March 1999. 

2. The 1.131 Chang Declarations are Unreliable and Inconsistent 
As noted above, on June 13, 2005, Yan Chang submitted a declaration under §1.131 to 
antedate the prior art references. The 6/13/05 Chang 1.131 Declaration contained the following 
three paragraphs: 

1 . I am a co-inventor of the abovementioned patent. . . 

2. We completed the invention as described and 
claimed in the above-identified application prior to March 27, 2001 

3. I include herewith as Exhibit A a protocol design 
for a study carried out at my and my co-inventors' direction, 
designed to test the efficacy of . . . [IFN] 

At the time the 6/13/05 Chang 1.131 Declaration was submitted to the Patent Office, 

Sasak was a named inventor. Accordingly, when Chang stated that he was a "co-inventor," that 

"we completed the invention" and "a study carried out at my and my co-inventors' direction," he 
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was inevitably referring to himself and Sasak. Finally, Chang declared that "all statements 
made herein of my own knowledge are true." (6/13/05 Chang Decl. ^[6). 

By at the latest, December 2005, Patentee, including Chang, recognized that Sasak was 
not a co-inventor and now argue that Dr. Piatt was at least a co-inventor of the claimed matter in 
the 4 3 06 Patent. However, notwithstanding the recognition by Patentee that the inventorship of 
the '306 Patent was incorrect, Chang submitted a second Declaration under §1.131 on December 
19, 2005 containing the same previously submitted statements of paragraphs 1 through 3. Chang 
again stated that he was a "co-inventor'\ that "we completed the invention" and "a study carried 
out at my and my co-inventors' direction." Concurrently with the second 1.131 Chang 
Declaration, Chang submitted a statement agreeing to add Dr. Piatt as a co-inventor and to 
remove Sasak as the co-inventor. Accordingly, when the 12/19/05 Chang 1.131 Declaration was 
submitted with a concurrently filed statement to add Dr. Piatt as a co-inventor, Chang must have 
known that his new declaration conflicted with the statements previously made. Chang's 
previous declaration stating that he and Sasak "completed the invention" and that the 
experiments were carried out at his and Sasak's direction is contrary to his present testimony that 
he and Dr. Piatt completed the invention and that the experiment were carried out at his and Dr. 
Piatt's direction. 

A paragraph by paragraph analysis of Chang's latest declaration reveals more 
inconsistencies and deficiencies precluding the use of the declaration to antedate the Klyosov 
Prior Art References. 

a. Paragraph 1: "/ am a co-inventor of the abovementioned patent 
which teaches and claims methods of enhancing the efficacy of 
cancer therapies, in particular; inhibiting tumor growth" 

Chang states that he is a "co-inventor" of the l 306 Patent, however, all the evidence 
provided and relied upon by Patentee consists of Dr. Piatt's communications with Dr. Nir and the 
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results of the study done by Dr. Piatt and Dr. Nir (See also Sasak Decl. "Chang did not 

contribute as an inventor to any of the claims that issued in [the '306] Patent"). Chang has not 

submitted or provided any documents relating to the claimed invention prior to March 27, 2001. 

Moreover, Patentee does not have any more documents to show a date prior to March 27, 2001. 

Chang's uncorroborated and conclusory assertion that he is a "co-inventor" is insufficient as a 

matter of law to show he is a co-inventor under the standards set forth in the M.P.E.P §715.07. 

Patentee has not submitted any corrobative evidence of Chang's contribution to inventorship. 

b. Paragraph 2: " We completed the invention as described and 
claimed in the above-identified application, prior to March 27 
2001" 

First, as shown above, u we completed" is inconsistent with his prior declaration that 
admittedly referred to Sasak instead of Dr. Piatt (See also Sasak Decl. 1J3-8). 

Second, the evidence submitted in the form of Exhibits A and B of the 12/19/05 Chang 
1.131 Declaration do not show at least the following limitations on the now pending claims: 

a. In claim 1 : (a) "enhancing the efficacy" (the data shows that efficacy does 
not improve but instead gets worse; test was not designed for the purpose of "enhancing the 
efficacy" but instead to "reduce the toxicity of the I FN administration" [See Nir. Exhs. 1&2]); 
(b) "oncolytic chemotherapeutic" (IFN is not oncolytic, IFN does not enable the whole genus of 
"oncolytic chemotherapeutic", also according to the results of Exhibit B, IFN did not behave as a 
"chemotherapeutic" as the tumor in the mice treated with IFN grew at a lager pace than those of 
the Control Group 1), (c) "administering to said patient prior to or concomitant with" (the study 
did not involve the "concomitant" administration of the IFN with MCP but instead they were 
given separately [Piatt Decl. ^]9] 
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c. In claims 17-18: administration "intravenously" and "orally" (Piedmont 
Report page 3 "injectable material"; Piatt Decl. HI 8 "GBC-590 and IFN were not co- 
administered, in fact, they were administered via different routes (GBC-590 - i.v., IFN - s.c.)"). 

c. Paragraph 3: "In support of this, I include herewith as Exhibit A a 
protocol design for a study, carried out at my and my coinventors ' 
direction, designed to test the efficacy of interferon^ b (IFN-a2b), 
GBC590B, and combinations thereof in a pancreatic carcinoma 
xenograft mouse model IFN-a2b is an oncolytic cytokine, and 
GBC590B is a modified pectin that comprises a polymeric 
backbone having side chains terminated by galactose or arabinose 
units''' 

First, "In support of this" refers to paragraphs 1 and 2. Accordingly, Chang's only 
evidence to demonstrate the truth of paragraphs 1 and 2 (i.e,., that he is a co-inventor) is the 
protocol shown in Exhibit A. Exhibit A is the protocol for the Piedmont Report. As already 
established (and uncontested by Patentee and Chang), Dr. Nir and Dr. Piatt are the persons that 
derived that protocol of Exhibit A [Piatt Decl. 1)7-1 1; Nir Decl. 1)2, 8]. Second, Chang states that 
"Exhibit A [is] a protocol design for a study." Again, the protocol was devised by Dr. Piatt and 
Nir [see above]. Third, the statement that the study was performed "at my and coinventors' 
direction" is identical to the previously submitted 6/13/05 declaration. Although the statement 
implies Chang's personal knowledge, it is inconsistent with previous declaration that stated it 
was done at his and Sasak's direction. 

Fourth, Chang declares that the protocol was "designed to test the efficacy of [IFN]." 
Chang's unsupported statement is contradicted by the declarations of Dr. Piatt and Nir, the 
protocol's designers that established that the report was done for the purpose to determine the 
ability to lower the toxicity by Carbohydrates in IFN use [Nir Exhs. 1 & 2]. 
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Finally Chang statement that the study was directed to "combinations thereof is 
unsupported by the submitted documents. Instead, the Piedmont report is silent on 
"combinations thereof" 

d. Paragraph 4: "Exhibit B summarizes results of this study. As can. 
be seen, at the end of one week, the tumor size in all groups 
averaged 113-114 mg. However, as the experiment progressed, the 
average tumor size in groups receiving both GBC-590B and 
interferon consistently lagged behind that of those receiving 1FN 
or GBC-590 alone . By Day 18. the last date when all animals in 
these groups still survived, the mice receiving only IFN (Group 3) 
had tumors averaging 958.7 mg. while those receiving IFN with 
GBC-590 had tumors averaging 916.6 mg, 832.5 mg. and 906.9 
mg, indicating that tumor growth was slower in these groups . At 
subsequent measurement times, after the death of some of the mice. 
the dispari ty increases dramatically, indicating that the combined 
therapy was particularly effective in slowing tumor growth in some 
of the mice'' 

First, Chang's statement that "at the end of one week, the tumor size in all groups 
averaged 113-1 14 mg" is consistent with the final determination that the treatment of IFN with 
GCB-590 was ineffective. This was the finding of the Piedmont report ("GBC590B did not 
produce efficacy in this study as a single agent, or in combination with interferon" at 1, 6). See 
also Ben Weigler statistical analysis and conclusion at page 7 ("A thorough statistical analysis 
could not demonstrate statistical significance for the few long term survivors noted in Group 4... 
Group 5... and Group 6"). 

Second, Chang's statement that "the average tumor size in groups receiving both GBC- 
590B and interferon consistently lagged behind that of those receiving IFN or GBC-590 alone" is 
misleading when analyzed in reference to the data shown in the tables included in Chang's 
Exhibit B. The table below summarizes the results of Exhibit B of Chang's declaration. As 
shown by the table Groups 4 and 6 consistently had a higher average tumor size than those 
untreated of Control Group 1 . 
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Also, it should be noted that by Day 1 5, one mouse of the Control Group 1 had died. The 
mouse that died had a relatively smaller tumor size than those remaining in the group thus 
effectively increasing the average tumor size for the group upon its death. This also shows that 
survivability was not necessarily dependent on the tumor size as the first mouse to die had a 
relatively small tumor size of approximately 350 mg. 



Average 
Size of 
Tumor 


Group 1 
(Control) 


Group 2 
GBC-590B 


Group 3 
IFN 


Group 4 
GBC + IFN 


Group 5 

GBC + 1/2 
IFN 


Group 6 

GBC + 1/4 
IFN 


Day 1 


111 


113 


114 


114 


114 


113 


Day 4 


155 


179 


172 


161 


143 


165 


Day 8 


264 


295 


301 


285 


236 


299 


Day 11 


410 


474 


479 


434 


397 


442 


Day 15 


684 (9) 


693 


695 


637 


585 


676 


Day 18 


925 (9) 


939 


959 


917 


823 


907 



Third, the statement that by "Day 18, the last date when all animals in these groups still 
survived" is wrong. By Day 15 one mouse of the Control Group 1 was dead. Chang Exh. B. 

Moreover, at page 5 of the October 18, 2005 Office Action, the Examiner states that the 
data presented in the Chang 131 declaration is insufficiently explained because "it is not clear 
how there can be 'survivors' in some test groups while, as declarant admits, there is no 
improvement in the MDS." In response, at pages 6-7 of Patentee's December 19 th Reply, 
Patentee argues that "the declaration on its face states that the survivors were excluded from the 
calculations of MDS. Whatever may have been the reason for this: it cannot detract from the fact 
that there were survivors in the groups receiving combination therapy, where none survived 
receiving a single therapeutic alone. Clearly, the combination offers some therapeutic advantage 
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over the individual therapies on their own." As already discussed, the survivability of the mouse 
was more of an anomaly rather than statistically significant. That was the finding of the Report. 

Fourth, the Chang's statement that "mice receiving only IFN (Group 3) had tumors 
averaging "958.7 mg, while those receiving IFN with GBC-590 had tumors averaging 916.6 mg, 
832.5 mg, and 906.9 mg, indicating that tumor growth was slower in these groups" is deceiving. 
When compared to the Control Group 1, the average tumor size was well within the acceptable 
variations allowable for this type of study. In view of the overall results of the study and the 
death of a mouse in Group 1 by Day 15 (thereby increasing the average tumor size), the small 
deviation from the results is more easily attributed to biological variations and individual 
resistance of the mice. On the contrary, tumor growth was consistently higher in Group 4 and 6 
that, had IFN and GBC-590 than in the Control Group 1. As such, the Piedmont Study concluded 
that the study did not provide any efficacy. 

For instance, if one were to accept Chang's analysis as true, then another conclusion can 
be readily drawn. According to the table above, the mice receiving IFN alone (Group 3) had a 
larger tumor on average than those of the Control Group 1 . Applying Chang's analysis, it would 
mean that as far as a "tumor inhibiting" agent, IFN actually stimulates tumor growth or in the 
negative, taking nothing at all increases the "tumor inhibiting effect." 

At page 5 of the October 18, 2005 Office Action, the Examiner also states that the claims 
have been amended to define "enhanced efficacy" in terms of inhibiting tumor growth. However, 
"the Chang 1.131 Declaration does not address tumor inhibition per se." In response, at pages 10 
- 1 1 of Patentee's December 19 th Reply, Patentee argues the following: 

considering the report submitted by the requester: it can be seen 
from page 3 that "each animal was euthanized when its Panc-1 
neoplasm reached a size of 1.2 g." This approach, euthanizing 
animals when the tumor reaches a certain size, is typical for animal 



23 



experiments testing an anticancer therapeutic, rather than 
inhumanely allowing the animals to succumb to the effects of the 
cancer. Accordingly, the survival of any animal is predicated on 
the ability of the therapy to restrain growth of the tumor below this 
size. A difference in survival rates is thus a direct indicator of a 
difference in tumor growth inhibition. 

Furthermore, Patentee provides herewith a second declaration 
under 37 C.F.R. §1.131 from Yan Chang, showing results 
tabulating tumor size in the same research project discussed in the 
previous declaration, indicating that the presently claimed subject 
matter was conceived and reduced to practice prior to the earliest 
priority date of the '957 application. 

Initially, Patentee draws the Examiner's attention to the (redacted) 
dates scattered throughout the Exhibit, directly addressing one of 
the Examiner's concerns regarding the first declaration. 
Furthermore, Patentee points out that the data presented in the 
declaration is clearly relevant to tumor inhibition, and clearly 
shows that average tumor size is reduced in animals receiving both 
GBC-590 and interferon. Moreover, looking at the animals 
individually, it is clear that some animals in the combination 
groups experienced minimal tumor growth or even tumor 
shrinkage over the course of the experiment. This becomes starkly 
evident in the tumor size data in the final measurements of the 
study. Looking at Days 29 and 32, for example, all animals 
surviving in Groups 1 -3 (control or monotherapy) have tumors of 
750 mg or more, most well over 1 g. However, among the animals 
surviving in Groups 4-6 (those receiving both GBC-590 and 
varying dosage levels of interferon), over half have experienced 
tumor shrinkage over the course of the experiment. That these 
data show instances where combining GBC-590 with interferon 
increased the efficacy of interferon as measured by inhibition of 
tumor growth cannot reasonably be disputed. 

As discussed, above, the "combination" of GBC-590 with IFN did not enhance the 

efficiency of IFN as a tumor inhibiting agent. In fact, as the data shows, the Group receiving 

IFN (Group 3), on average, had larger tumor than those of the Control Group 1. Accordingly the 

summarized data of Exhibit B essentially shows that IFN was not a "tumor inhibiting" agent but 

a tumor stimulant. 
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Consequently this data supports' Dr. Piatt's disappointment with the experiment and 
realization that it did not work (Piatt Decl. 1(13). 

e. Paragraph 5: "The results described in paragraph, 4 were 
obtained in the United States through experiments performed by 
scientists workin g under the direction of me or other co-inventors. 
and were obtained in a report dated prior to March 27,2001. The 
dates redacted from Exhibit B are all prior to March 27,2001." 

At pages 5-6 of the October 18, 2005 Office Action, the Examiner discusses the 
Piedmont Research Center Report (Exhibit F of Requestor's June 13, 2005 Reply-A) that was 
relied on in the Chang 1.131 Declarations. The Examiner cites to page 6 of the report, under the 
heading "Discussion," where the report includes the conclusion that the combination of agents 
does not demonstrate efficacy and that any long-term responders are "likely because of 
biological variation in the response of tumor-bearing mice to an agent that produces a variable 
level of efficacy." In response, at page 12 of Patentee's December 19 th Reply, Patentee argues 
the following: 

This statement, coming from a third-party research report, does 
not represent the view of any or all of the inventors at the time, nor 
does it represent an opinion that has passed peer review, nor does it 
represent the conclusion of one of skill in the art whose 
qualifications have been proven on the record. It is simply hearsay, 
an opinion from an unnamed and unknown individual. However,' 
even if true, it hardly detracts from the reduction to practice of the 
claimed invention documented therein. 

As explained above, the "results" of the study showed that GBC-590B "did not produce 

efficacy in this study as a single agent, or in combination with interferon." Piedmont Report at 1, 

6; see also Ben Weigler statistical analysis and conclusion at page 7 ("A thorough statistical 

analysis could not demonstrate statistical significance for the few long term survivors noted in 

Group 4... Group 5... and Group 6"). Notwithstanding Patentees effort to belittle the 
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importance and significance of the conclusions of the results, it should be noted, that it was 

Patentee that ordered the "third-party research repot." 

In an additional response to explain why the report does not really mean what it says, at 

pages 13-14, Patentee cites to an email from Dr. Piatt (Exhibit L) and states: 

Dr. Piatt had a glowing assessment of the Piedmont report at the 
time it was originally produced. Attached as Exhibit L is an e-mail 
dated shortly after the report was provided to Patentee, from which 
confidential information not related to chemotherapy has been 
redacted. In this e-mail, Dr. Piatt wrote: "I am very excited about 
the idea that we can deliver interferon to tumors and keep mice 
alive. This is clearly a very strong data, [sic]" 

Patentee misrepresents this email. First, the email starts off with the statement that "the results 
will be in my office in the next day or two." Second, the date of the email is May 22, 2000. In 
contrast, Dr. Piatt first received the Report on May 26, 2000 (see page 12 of Exhibit F with the 
fax date of "May-26-2000"). Consequently, Dr. Piatt's initial assessment was made prior to 
receiving the Report. As stated in his June 5, 2000 Declaration at paragraph 13, Dr. Piatt 
concluded that "based on my review of Pied mont's report . I understand that the combination of 
GBC-590 and IFN resulted in no significant efficacy in treating cancer in the experimental 
model" [emphasis added]. 

3. Bradley J. Carver Declaration under §1.131 
In support of its attempt to antedate the Klyosov Prior Art References, Patentee also 
submitted the Bradley J. Carver Declaration under §1.131. However, much like the Chang 
Declarations cannot support Patentee's attempt to antedate the Klyosov Prior Art References, the 
Carver Declaration fails as well. Mainly, the evidence submitted does not support Patentee's 
position that Chang is a co-inventor - as the only evidence consists of a protocol designed by 
Dr. Piatt and Dr. Nir and the results of the study performed according to their protocol. Second, 
as more fully explained above, the data presented fails to show the conception of the presently 
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claimed invention of the '306 Patent. The test and protocol developed by Dr. Piatt in 
coordination with Nir was prepared for the purpose of reducing the toxicity pf IFN. Third, with 
that goal in mind, the results of the study provided showed "no efficiency" and as a result, Dr. 
Piatt did not believe that the use of IFN with GBC-590 worked for its intended purpose of 
reducing the toxicity of IFN. Patentee's allegations to the contrary are unsupported by the 
evidence. All the submitted evidence shows the contrary. 
C. Summary 

In summary, based on the above, the Examiner correctly found, at page 6, that "the 
Chang Declaration fails to demonstrate the conception of the invention before the priority date of 
the Klysov '946 " 

HI- REJECTIONS RAISED PREVIOUSLY BY EXAMINE 

A. The Examiner Properly Rejected The Claims Based On Rubin In View Of 
Piatt 

At pages 17-18 of the October 18, 2005 Office Action, the Examiner properly rejects 
claims 1-8,11, 12,14-29, and 32-44 under 35 U.S.C. §103(a) as being unpatentable over Rubin 
(5,639,737) in view of Piatt (WO 97134907). As stated by Patentee, at page 15, Rubin teaches 
the "treatment of cancer using lactose, an antimetastatic agent, in combination with surgery or 
cytotoxic drugs." The Piatt 907 reference is relied upon for teaching that modified pectin has 
therapeutic utility as an antimetastatic agent. 

The Examiner further states that "Piatt teaches that modified citrus pectin that has 
therapeutic utility in the treatment and prevention of metastatic cancer. See abstract and pp 5-6. 
The modified citrus pectin is a demethoxylated polygalacturonic acid which is interrupted by 
rhamnose residues and having branches terminating in galactose or arabinose. See Fig. 1." 
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Based on this, the Examiner states that "it would have been obvious to one having ordinary skill 
in the art at the time the invention was made to substitute any known anti-metastatic agent for 
lactose in the method disclosed by Rubin. One having ordinary skill would reasonably expect 
success in substituting the disclosed MCP because Piatt had taught that MCP has this therapeutic 
utility. In the absence of unexpected results it would be within the scope of the practitioner to 
optimize the treatment protocol with respect to the timing and mode of administration through 
routine experimentation." 

However, at pages 17-18, the Examiner then agrees with Patentee that "in the response 
filed June 13, 2005, the patent owner argues that the cited references do not teach that a 
carbohydrate that binds galectins and having the recited polymeric structure would be effective 
at anything other than inhibiting metastasis and do not suggest that modified pectin would act to 
inhibit tumor growth." Following this statement, at page 16 of Patentee's December 19 th Reply, 
Patentee alleges that: 

As the Examiner admits, there is no indication in qny_ of the 
references cited by the Examiner or the Requester that a 
carbohydrate that binds to a galectin and comprises a polymeric 
backbone having side chains dependent therefrom would be 
effective at anything other than inhibiting metastasis, and certainly 
no suggestion can be found that modified pectin would act to 
inhibit the growth of a tumor. 

However, at page 1 8, the Examiner then states that: 

the references would make it obvious to take the steps required by 
the method regardless of what was or was not known about the 
mechanism of the modified pectin. Based on the teachings of the 
references, one of ordinary skill would be motivated to use the 
modified citrus pectin in combination with a chemotherapeutic 
agent or cancer surgery for reasons set forth above. The population 
in need of tumor inhibition would clearly have substantial if not 
complete, overlap with the population in need of metastasis 
inhibition . The recognition of another advantage which would flow 
naturally from following the suggestion in the prior art cannot be 
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the basis for patentability when the differences would otherwise be 
obvious [emphasis added]. 

In response, at page 16 of Patentee's December 19 th Reply, Patentee argues that "because 
of this gap, Patentee submits that one of skill in the art at the time of filing reading these 
references would lack motivation to use modified pectin or any other carbohydrate as defined in 
the claims in combination with an oncolytic chemotherapeutic to inhibit the growth of a tumor, 
and would have no expectation that such a carbohydrate would enhance the efficacy of an 
oncolytic chemotherapeutic to inhibit the growth of a tumor." 

Requester agrees with the Examiner that "based on the teachings of the references, one of 
ordinary skill would be motivated to use the modified citrus pectin in combination with a 
chemotherapeutic agent or cancer surgery for reasons set forth above. The population in need of 
tumor inhibition would clearly have substantial, if not complete, overlap with the population in 
need of metastasis inhibition." For support, attached as Exhibit 8 are a compilation of abstracts 
from a variety of scientific journals that demonstrate that there is a substantial overlap in the area 
of research for inhibiting tumors and for inhibiting metastasis. Moreover, Exhibit O, which 
Patentee submitted with its December 19 th Reply, repeatedly describes modified pectin as 
inhibiting both tumor growth and metastasis See e.g. Abstract, pp. 8350, 8351, 8353, 8355, and 
8357. 

To attempt to reply to the Examiner's obviousness showing, at page 16 of Patentee's 
December 19 th Reply, Patentee argues that 

Exhibit N, a paper discussing modified citrus pectin's relationship 
to galectin-3, is instructive in this regard. The paragraph bridging 
pages 529 and 530, for example, describes how "MCP significantly 
reduced the formation of homotypic aggregates .... Most probably, 
the non-branched MCP mimics the behaviour [sic] of the specific 
sugar. inhibitor, i.e., lactose ..." The paragraph concludes: "it may 
be suggested that MCP could prevent metastasis by disrupting cell- 
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cell and cell-matrix interactions that are crucial for tumor cells to 
form metastatic lesions." These are processes important for a 
dislocated tumor cell to implant in a new location; for an 
established tumor, these processes are no longer relevant to 
continued tumor growth. 

Patentee conclusion that the article is not "relevant to continued tumor growth" has no scientific 

basis. Patentee cites to no evidence (either through a Declaration or other supporting documents) 

to support their conclusion. In contrast, as stated in the conclusion, at page 531, "from the 

results presented here, we may draw the following conclusions ... they do play a key role in 

homotypic aggregation and anchorage-independent growth of tumor cells ." 

In another attempt to reply to the Examiner's obviousness showing, at pages 16-17 of 

Patentee's December 19 th Reply, Patentee argues that: 

Furthermore, Patentee submits herewith several documents 
indicative of the fact that the combination of a galectin-binding 
polysaccharide with a chemotherapeutic leads to unexpected 
results . First, Patentee submits the declaration of Yan Chang under 
37 C.F.R. §1.132, which presents data showing the effects of 
lactose (the anti-metastatic agent taught by Rubin et al.) and a 
modified pectin material (6527) on a melanoma cell line. As can 
readily be seen, lactose has essentially no effect on these cells, yet 
6527 induces significant apoptosis. This advantage of a polymeric 
carbohydrate that binds to a galectin would apply whether used in 
combination with chemotherapy or surgery, and represents an 
unexpected advantage of replacing lactose with such a polymeric 
carbohydrate viewed from the vantage of Rubin and Piatt 
[emphasis added]. 

The experiment that the Chang 1.132 December 19, 2005 Declaration discusses does not 
demonstrate "the combination of a galectin-binding polysaccharide with a chemotherapeutic 
leads to unexpected results" for at least the following reasons. First, the pending claims require a 
combination of an "oncolytic chemotherapeutic" and a carbohydrate. The Chang experiment did 
not involve this combination. Instead, the Chang experiment used either lactose or modified 
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pectin. Thus, the Chang experiment is not "indicative of the fact that the combination of a 
galectin-binding polysaccharide with a chemotherapeutic leads to unexpected results. 

Second, the Chang experiment relates to measuring mitochondrial activity of a cell. 
Chang reports that lactose had "negligible effect on mitochondrial activity" while modified 
pectin had "substantial decrease in mitochondrial activity." As is readily known, mitochondria 
are sometimes described as "cellular power plants", because their primary function is to convert 
organic materials into energy in the form of ATP via the process of oxidative phosphorylation. 
However, Chang fails to explain why an inhibition of mitochondrial activity would be related to 
inhibiting tumor growth - as required by the pending claims. Chang also makes the naked 
assertion that mitochondrial activity is directly related to apoptosis. Also well known, apoptosis 
is one of the main types of cell death. Thus, Chang also fails to explain why a decrease in 
mitochondrial activity is directly related to apoptosis. 

Third, Chang failed to use the proper test to measure apoptosis. Patentee previously 
submitted a December 19, 2005 Declaration of Cotter. Paragraph 2 of the Cotter Declaration 
details the proper test for measuring apoptosis - staining cells and analyzing by flow cytometry. 
Based on these reasons, the Chang experiment should be given no weight so as to demonstrate 
that "the combination of a galectin-binding polysaccharide with a chemotherapeutic leads to 
unexpected results." 

At page 17, Patentee again attempts to rely on the results of the Piedmont Research study 
to argue "unexpected" results. As detailed above, at a minimum, this study fails to show the type 
of results that one would conclude as "unexpected." 

In yet another attempt to reply to the Examiner's obviousness showing, at pages 17 of 
Patentee's December 19 th Reply, Patentee "submits a declaration of Haiyong Han under 37 
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C.F.R. § 1.132. This declaration describes experiments relating to the combination of modified 
pectin with docetaxel, paclitaxel, and gemcitabine. The various combinations were tested using a 
variety of different conditions on a variety of cancer cell lines, and under many of these 
conditions, increased efficacy or even synergism was found , particularly for combinations with 
paclitaxel" [emphasis added]. 

As detailed below, the Han experiment is completely unreliable and erroneous because 
the precision with which "survival" was determined was not reproducible even for repeats of the 
same experiments. When reproducibility was acceptable, the experiment failed to show any 
effect of the combination. As such, the results do not show any synergism. Specifically, the Han 
experiment measured the percent survival of cells (in vitro) after incubation of the cells with (a) 
MCP (GSC-100), (b) chcmo drug, each separately (Taxotere, Gemcitahine, Taxol), and (c) 
combination of MCP + one of the chemo, either simultaneously or sequentially. 

In Fig. 1, GCS-100 + Taxotere, a direct mixture gave no effect. At page 8, Dr. Han 
concedes that this was merely "an additive effect." Moreover, the following analysis 
demonstrates the unreliability of the experiment. The curve for Fig. 1 for Taxotere should 
continuously go down to zero survival. Clearly, the more chemotherapeutic agent administered 
then the less survival should occur. However, the curve went down, then turned up, then down 
again. It cannot be like this. The long "bump" between 0.01 uM and 1.5 uM reflects a systematic 
error of the experiment. However, based on the description, there were too many factors 
involved in the experiment to try to determine what created these systematic errors - e.g. 
improper/inaccurate washing of the cells, adding more staining agent than it should have been, 
wrong measuring of optical density of the solution. Since the two experiments were conducted 
concurrently, the systematic error was the same in both of them (see Figure 1). 
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Fig. 2 relates to GCS-100 + Taxotere with a different cell line. At page 8, Dr. Han again 
concedes that their effect was "more additive rather than synergistic." Again, clearly, the curves 
are not as smooth as they should be and thus, an experimental error was evident. 

Fig. 3 relates to GCS-100 + Gemcitabine. At page 8, Dr. Han again concedes that there 
was "no synergy observed" for the combination. 

Figs 4, 5, 6 were principal repeats of Figs. 1, 2 and 3, but with lower MCP amount 
(suppression was set at not about 50%, but at 10-20%). Again, at page 10, Dr. Han concedes that 
"no synergestic effects were observed in these treatments either." 

The Han experiment then adds the compounds together and keeps them together for 
different time periods, namely 14, 24, 48 and 72 hrs. Taxol was used as a chemo drug. Only one 
cell line was used, named B16. Reviewing the data show that, after 14 hrs - no effect, after 24 
hrs - some alleged effect, after 48 hrs - a good alleged effect, and after 72 hrs - no effect again. 
This data is unreliable because, if the cells did not survive after 48 hrs, then the cells could not 
have survived after 72 hrs. Specifically, Figure 7 shows that, after 14 hrs incubation, no effect 
of Taxol on MCP. Again, at page 11, Dr. Han concedes that "there would be no detectable 
synergistic effect." For Figure 8, an increase of Taxol resulted in an increase in cell survival - 
this is wrong. Thus, the data is unreliable. For Fig. 9, the data is again completely unreliable. For 
example, if you compare the same curves for "Taxol only", in the same range of concentrations, 
with the same cell line (B 16), in Figs. 7, 8, and 9, they should be the same. However, in 
actuality, they are not. For Fig. 10, at page 1 1, Dr. Han concedes that there was no synergistic 
effects. 

Figures Fig. 1 1 and 12 show "waves" on the graphs which should not be there and thus, 
the data is unreliable. In Figs. 1 1, 12 and 13 - the same amount of GCS-100 (80 mcg/mL) on B16 
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gave suppression of the survival to 69%, 70% and 90% (the figures are supposed to be the same). 



Nevertheless, the conclusion on "the effect" is based on the last point (90% survival). If you take 
70%, there is no effect anymore. 

Figs. 14, 15 and 16 relate to the same material (GCS-100) and the same cell line (PaCa-2 
cells) - the survival for the same 120 mcg/mL of GCS-100 is 58%, 41% and 42%. According to 
Dr. Han, the figure (58%) gives the best effect (page 14 of the Report). If, however, the value is 
change from 58% to 41-42% (as more likely), no effect is shown. This again shows the 
unreliability of the data. 

For Figs. 17-19, at page 14, Dr. Han concedes that "unfortunately, the synergistic effects 
in these combinations treatment were not as strong...". Finally, for Figure 20 -23, at page 19, Dr. 
Han again concedes that "increased concentrations of GCS-100LE did not add much to the 
synergestic effects." Moreover, as shown by the Figures, the control data are scattered all over 
the place and thus, make the whole experiment unreliable. In addition, with "Taxol only," the 
curves are so different, that the data cannot be analyzed reliably. 

In a further attempt to reply to the Examiner's obviousness showing, at pages 17 of 
Patentee's December 19 th Reply, Patentee: 

submits a declaration of Finbarr Cotter under 37 C.F.R. § 1.132. 
This declaration describes experiments relating to the ability of 
etoposide, with or without modified pectin, to trigger apoptosis in 
cells of two different cancer cell lines. As can be seen from the 
attached data, the addition of GCS-100, a modified pectin, 
increases the efficacy of etoposide in both cell lines by increasing 
the number of cells that undergo apoptosis. This effect would not 
be expected if GCS-100 were just another antimetastatic agent. 
Notably, in the K562 graph, it shows that the etoposide alone 
requires a dose level between 100 and 500 uM to achieve a 30% 
level of apoptosis, while in combination with 80 jig/ml of GCS- 
100, similar levels of apoptosis are achieved using etoposide at a 
dose level between 5 and 10 - roughly an order of magnitude 
less. The practical effect of this result is that a patient would need 
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much less of a chemotherapeutic that may be responsible for 
unpleasant side effects, while still achieving the beneficial 
therapeutic results of a higher dose. This is indeed a valuable and 
unexpected result of the combination therapy as claimed. 

Patentee's conclusion that this experiment is "indeed a valuable and unexpected result" is wrong. 
Based on the prior art, this experiment could be predicted. For example, Exhibit O, which 
Patentee submitted with its December 19 th Reply states the following at page 8350: "Modified 
citrus pectins (MCP) are complex carbohydrates capable of combining with carbohydrate- 
binding domain of Galectin-3 [ref. Raz et al, 1994]." Moreover, at col. 5, lines 41 through col. 
6, line 40, the '306 Patent specification expressly discloses that it was well known regarding 
galectin-3 role with cancer cells and inhibiting apoptosis. Consequently, suppression of cancer 
cell growth is not unpredictable. 

Finally, in an attempt to reply to the Examiner's obviousness showing, at pages 17-18 of 
Patentee's December 19 th Reply, Patentee submits as "Exhibit O, which is a copy of a recently 
published paper showing results of combination therapy with GCS-100 and the chemotherapy 
dexamethasone. The Examiner's attention is drawn in particular to Figure 4B, which depicts 
results of combining GCS-100 with dexamethasone on MM. 1 S cells." Patentee then alleges 
that "these are all advantages of combination therapy that could not have been expected for 
combining a mere antimetastatic agent with a chemotherapy. These are all unexpected results 
which further support the patentability of the claimed invention over the Examiner's proposed 
combination." As shown below, the data is expected regarding modified pection having an anti- 
cancer (anti-tumor, anti-metastatic) effect. 

In the "Introduction" (page 8350), the paper says: "Modified citrus pectins (MCP) are 
complex carbohydrates capable of combining with carbohydrate-binding domain of Galectin-3 
(ref. Raz et al., 1994). These compounds have been shown to inhibit the growth and metastasis of 
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cancer cells and have shown antiangiogenic activity (ref. 2002). ... In the present study, we asked 

(a) whether GCS-100 affects multiple myeloma cell viability and (b) whether a combination of 

minimally toxic doses of GCS-100 with other conventional anti-multiple myeloma drugs 

overcomes drug resistance and enhances anti-multiple myeloma activity". After the description 

of obtained results, in the "Discussion" (page 8355), the paper says: "The finding that GCS-100 

induces apoptosis in multiple myeloma cell lines and patient cells is consistent with various other 

studies showing the antitumorigenic activity of MCP both in vitro and in vivo (ref 1994, 2002, 

1992, 1995). Consequently, the paper admits that the findings are "consistent" with the earlier 

state of the knowledge - clearly not "unexpected results." 

B. The Examiner Properly Rejected The Claims Based On Fujimoto In View 
Of Piatt 

At pages 18-20 of the October 18, 2005 Office Action, the Examiner rejects claims 1-4, 
7, 8, 1 1, and 14-23 as unpatentable under 35 U.S.C. 103(a) as being obvious over Fujimoto et al, 
(Eur. J. Cancer, 1991) in view of Piatt et al (WO 97/34907). The Examiner also applied this 
rejection to new claims 24-29 and 32-44. The Examiner states that "Fujimoto teaches the 
adjuvant administration of an antitumor polysaccharide to patients undergoing surgery for gastric 
cancer. The reference also suggests the addition of antitumor drugs to this protocol. See abstract. 
The reference further states that metastasis at the time of surgery is responsible for the recurrence 
of cancer. See first paragraph. The reference does not teach the administration of a galectin- 
binding carbohydrate, such as modified citrus pectin, in combination with cancer surgery." 

At pages 19-20 of Patentee's December 19 th Reply, Patentee alleges that: 

As an initial matter, as Fujimoto et al. clearly indicate that 
metastases are a result of surgery, Fujimoto et al. neither teach 
nor suggest using an antimetastatic agent in patients who do not 
receive surgical treatment. Setting aside the involvement of 
surgery, however, the Examiner's proposed combination of 
Fujimoto et al. and Piatt hinges on the art's teachings of 
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modified pectin as an antimetastatic agent, just as for the 
proposed combination of Rubin and Piatt. As Patentee has 
cancelled the claims that recite combinations with surgery, 
Patentee submits that the arguments and showings of 
unexpected results set forth above with respect to the rejection 
based on Rubin and Piatt apply equally to the rejection based on 
Fujimoto et al. and Piatt. Accordingly, for those same reasons, 
Patentee submits that the remaining claims are patentable over 
the combination of Fujimoto et al. and Piatt. Reconsideration 
and withdrawal of this rejection are respectfully requested. 

As detailed above, Patentee failed to show "unexpected" results. In addition, Patentee 

misstates the present scope of the rejected claims. The pending claims include "comprising" 

language and thus, are open-ended - they do not preclude surgery in addition to the 

administering the combination of a carbohydrate with an antitumor agent. Thus, as the Examiner 

states, the Fujimoto reference is an obvious teaching - "administration of an antitumor 

polysaccharide to patients undergoing surgery for gastric cancer. The reference also suggests the 

addition of antitumor drugs to this protocol." Moreover, Requester submits that Patentee failed 

to respond to the Examiner's further rejection stated below: 

Piatt teaches as set forth above. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made 
to add MCP (with or without other chemctherapeutics) to the 
surgical protocol of Fujimoto for the expected additive effects 
disclosed in the art. Fujimoto states that surgical metastases are 
responsible for recurrences in these patients. Therefore the artisan 
would be motivated to add MCP for its anti-metastatic activity 
with a reasonable expectation of success. In the absence of 
unexpected results it would be within the scope of the practitioner 
to optimize the treatment protocol with respect to the timing and 
mode of administration through routine 
experimentation. 



The patent owner argues in the response filed June. 13,2005 that 
sizofiran was disclosed as an immunotherapeutic, and there would 
be no motivation to substitute a modified pectin for this 
carbohydrate. Again, the examiner agrees, but that is not what was 
stated in the rejection. The rejection states that it would be obvious ' 
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to add the modified pectin to the Fujimoto protocol as an anti- 
metastatic agent, in addition to, not substituting for, another agent. 

The patent owner farther argues that the references, including Piatt 
*807 "ascribes no independent biological activity whatsoever to 
modified pectin, and discusses only its use as a delivery vehicle for 
nucleic acids." First of all, this is not the reference used in the 
rejection, Furthermore, it is not typically the case that every single 
thing that is known about a product, such as modified citrus pectin, 
is specifically disclosed in every reference using said product. The 
fact that the patent owner can cite a reference wherein no 
independent biological activity is disclosed is not persuasive. The 
one used by the examiner does, in fact, disclose biological activity. 

The patent owner further contends that yet another reference (Piatt, 
JNCI) not used in the rejection does not suggest the ability of 
modified citrus pectin would impact tumor growth. The fact that 
this is not specifically disclosed is not relevant, as discussed above. 
The requester agrees with the rejection and further cites other 
references disclosing biological activity of modified citrus pectin. 

Requester respectfully requests that the Examiner maintain this rejection. 

C. The Examiner Properly Rejected The Claims Based On Rubin In View Of 
Piatt and Ros 

At page 20 of the October 18, 2005 Office Action, the Examiner rejects Claim 9 and 30 
under 35 U.S.C. 103(a) as being unpatentable over Rubin (US 5,639,737) in view of Piatt et al 
(WO 97/34907) as applied to claims 1-4, 7, 8, 1 1, 14-29 and 32-44 above and fiirther in view of 
Ros et al, (Carbohyd. Res., 1996). 

The Examiner states that: 

Rubin teaches as set forth in the previous Office action. Piatt 
teaches as set forth in the previous Ofice action. The reference 
does not teach modified citrus pectin that is prepared 
enzymatically. However, the reference suggests that other 
procedures and experimental conditions may be used to prepare the 
MCP. See paragraph bridging pp 6-7. 

Ros teaches the enzymatic hydrolysis of pectin. See pp 272-3. 
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It would have been obvious to one having ordinary skill in the art 
at the time the invention was made to use any method, such as 
enzymatic, known in the art to depolymerize pectin to arrive at the 
MCP having anti-metastatic activity for use in the method made 
obvious by the combination of Rubin and Piatt, as set forth above. 
Piatt had taught the general physical requirements and suggested 
the use of other methods. Therefore it would be within the scope of 
the aftisan to use the method taught by Ros to prepare an 
appropriate product through routine experimentation with a 
reasonable expectation of success. 

At page 20 of Patentee's December 19 lh Reply, Patentee alleges that "Claims 9 and 10 
are rejected under 35 U.S.C. § 103(a) as allegedly being unpatentable over the '737 patent, 
Fujimoto et al., Ros et al., and, Renard et al. Patentee respectfully traverses this rejection to 
the extent it is maintained over the claims as amended. Patentee submits that claims 9 and 10 
are patentable over these references for the same reasons as the claims from which they 
depend, as has been elaborated above. Reconsideration and withdrawal of this rejection are 
respectfully requested." Based on Patentee's failure to substantively respond and 
Requester's arguments, detailed above, Requester request that the Examiner maintain the 
rejection. 

D. The Examiner Properly Rejected The Claims Based On Rubin In View Of 
Piatt And Renard 

At page 21 of the October 18, 2005 Office Action, the Examiner rejects Claims 10 and 
31 under 35 U.S.C. 103(a) as being unpatentable over Rubin (US 5,639,737) in view of Piatt et al 
(WO 97134907) as applied to claims 1-4, 7, 8, 1 1, 14-29 and 32-44 above and further in view of 
Renard et al, (Carbohyd. Res., 1995). 

The Examiner states that: 

The claims have been amended as set forth above. Rubin teaches 
as set forth in the previous Office action. 
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Piatt teaches as set forth in the previous Office action. The 
reference does not teach modified citrus pectin that is prepared 
thermally. However, the reference suggests that other procedures 
and experimental conditions may be used to prepare the MCP. See 
paragraph bridging pp 6-7. 

Renard teaches the thermal hydrolysis of pectin. See pp 156-7, 
section 2. 



It would have been obvious to one having ordinary skill in the art 
at the time the invention was made to use any method known in the 
art, such as thermal, to depolymerize pectin to arrive at the MCP 
having anti-metastatic activity for use in the method made obvious 
by the combination of Rubin and Piatt, as set forth above. Piatt had 
taught the general physical requirements and suggested the use of 
other methods. Therefore it would be within the scope of the 
artisan to use the method taught by Renard to prepare an 
appropriate product through routine experimentation with a 
reasonable expectation of success. 

At page 20 of Patentee's December 19 th Reply, Patentee again alleges that "Claims 9 

and 10 are rejected under 35 U.S.C. § 103(a) as allegedly being unpatentable over the 737 

patent, Fujimoto et al., Ros et al., and, Renard et al. Patentee respectfully traverses this 

rejection to the extent it is maintained over the claims as amended. Patentee submits that 

claims 9 and 10 are patentable over these references for the same reasons as the claims from 

which they depend, as has been elaborated above. Reconsideration and withdrawal of this 

rejection are respectfully requested;* Based on Patentee's failure to substantively respond 

and Requester's arguments, detailed above, Requester request that the Examiner maintain the 

rejection. 
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IV. CONCLUSION 

In view of the arguments presented above, Requester contends that the amended claims 
as well as the newly submitted claims are not patentable over the prior art. Requester respectfully 
requests that rejections of these claims be maintained. 



Dated: January 1 8, 2006 ^**~7 

^BarrjKfTScKindler 



Reg. No. 32,938 
Attorney For Requester 
Pro-Pharmaceuticals, Inc. 
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highly metastatic mouse tumor lines reduces their 
tumorigenicity. 
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Department of Pathology, Hiroshima University, Japan. 

The antitumor effects of interferon (IFN)-gamma were examined in two 
types of malignant metastatic mouse tumor cell lines following their 
transfection with the IFN-gamma gene by retroviral gene transfer. In both 
ovarian and lung tumor lines, but more markedly in the latter, subcutaneous 
(s c.) tumor progression of the IFN-gamma-producing cells was profoundly 
suppressed in the normal syngeneic as well as in athymic nude mice. In 
addition, experimental metastasis via the tail vein of the IFN-gamma 
producers was also suppressed. Lung tumor suppression was abolished by 
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We have been developing a ser.es of nonpeptidic, small molecule farnesyl protein transferase inhibitors 
that share a common tricyclic nucleus and compete with peptide/protein substrates for binding to 
farnesyl protein transferase. Here, we report on pharmacological and in vivo studies with SCH 66336 a 
lead compound in this structural class. SCH 66336 potently inhibits Ha-Ras processing in whole cells' 
and blocks the transformed growth properties of fibroblasts and human tumor cell lines expressing 
activated Ki-Ras proteins. The anchorage-independent growth of many human tumor lines that lack an 
activated ras oncogene is also blocked by treatment with SCH 66336. In mouse, rat, and monkey 
systems, SCH 66336 has excellent oral bioavailability and pharmacokinetic properties. In the nude 
mouse, SCH 66336 demonstrated potent oral activity in a wide array of human tumor xenograft models 
includtng tumors of colon, lung, pancreas, prostate, and urinary bladder origin. Enhanced in vivo 
efficacy was observed when SCH 66336 was combined with various cytotoxic agents 
(cyclophosphamide, 5-fluorouracil, and vincristine). In a Ha-Ras transgenic mouse model, prophylactic 
treatment with SCH 66336 delayed tumor onset, reduced the average number of tumors/mouse and 
reduced the average tumor weight/animal. In a therapeutic mode in which gavage treatment was initiated 
after the transgen.c mice had developed palpable tumors, significant tumor regression was induced by 
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Dendritic cells (DCs) have been well characterized for their 
ability to initiate cell-mediated immune responses by stimulating 
naive T cells. However, the use of DCs to stimulate antigen-activated T cells in vivo has not been 
investigated. In this study, we determined whether DC vaccination could improve the efficacy of 
activated, adoptively transferred T cells to induce an enhanced antitumor immune response Mice 
bearing B16 melanoma tumors expressing the gplOO tumor antigen were treated with cultured activated 
T cells transgenic for a T-cell receptor specifically recognizing gplOO, with or without concurrent 
peptide-pulsed DC vaccination. In this model, antigen-specific DC vaccination induced cytokine 
production, enhanced proliferation, and increased tumor infiltration of adoptively transferred T cells 
Furthermore, the combination of DC vaccination and adoptive T-cell transfer led to a more robust 
antitumor response than the use of each treatment individually. Collectively, these findings illuminate a 
new potential application for DCs in the in vivo stimulation of adoptively transferred T cells and may be 
a useful approach for the immunotherapy of cancer. 
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Lr!U2 r # ta ^ ted 1 re P° tor Sen© expression to improve and f^L^J^ 
refine traditional models of Tumor growth and metastasis 9Mm " 

S. Vorburger 

Swfeerlan? 1 Trans P lantation Surgery. University Hospital Bern, CH-3010 Bern, 

stej) han.vorburq er(minsP[£h 

Keywords: mice; rat, tumour, tumgungenesis; reduction; rennement, toxicity testing: cmHng^y 
Duration: 2 years End of the Project: 2007 
Background and Aim 

' eJUZS^ alon """mor cells would eliminate the necessity for stably transfectee cell-lines 
Re-activation of the human telomerase reverse transcriotast* rhTFPT\ ic o • • , . 

Method and Results 

//) progress (present status) 

detecfon of the reporter gene by BLI. Further methods will include: in-vitro: mr^SZSS! 
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Synergistic chemsensitization and inhibition of tumor growth 

- a . nd JHgggtegig > y the antisense oligodeoxynucle^tide Ta^elfiir 
clustenn gene in a human bladder cancer model. 

MiyakeH, HaraJ, KamidonoS, GleaveME. 

sassss ssr General Hospitai v — • Bntish 

Sl! rin ? PreSSi ° n " hi8Wy u P- re 8 ulated ^ several normal and malignant 
de, , 80, !? 8 , ap0ptOS,S A,th0u e h recent studies have demonstrate? 

sSf r°f f °f C,U ? e T eX ^ eSS, '° n a8ainst various kind s of apopuT 
stimuli the functional role of clusterin in the acquisition of a therapy- 
re stent phenotype ,n bladder eancer remains unknown. The objectives of 

^S^S^£TT- WhCther r isense (AS > oHgodeoxynueleotide 
in,?, ^'"8 me clustenn gene enhances apoptosis induced by cisplatin 

?DnTh "I ? 6 US f ,n ^ S ° f C ° mbined AS clusS 

ODN and cisplatin in the inhibition of KoTCC- 1 tumor growth and 

metastasis ,n a human bladder cancer KoTCC- 1 model. We initially 

revealed the dose-dependent and sequence-specific inhibition Ssterin 

expression by AS clustenn ODN treatment in KoTCC-1 cells at boU^NA 

and protein levels. Clusterin mRNA was increased in a dose-dependent 

manner by cisp tetin treatment at concentrations < or =10 mg/ml Tand 

h ZTZ^ A < U ^ ,at T induce d by 10 mg/ml cisplatin peied by 48- 

h post-treatment and began decreasing by 72-h post-treatinent. Although 

toere was no significant effect on growth of KoTCC- 1 cells AS clustenn 

^ treatment significantly enhanced cisplatin chemosensit^ty of 

£0 1 1 cells in a dose-dependent manner, reducing the IC(50) bv >50% 

Characteristic apoptotic DNA ladder formation and cleavage o ^y { £>£ 

S^n^oSTS T? W K re deteCtCd 3fter COmb,ned -^AS 
clusterin ODN and cisplatin but not either agent alone. In vivo systemic 
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1/11/2006 



Research Page: Breast Ca»_r Gene Therapy Using a Metastasis Inhibitor 



Page 1 of 3 




Breast Breast Cancer Gene Therapy Using a 
Cancer Metastasis Inhibitor 

Research 



Open Wind ow 



University gfj&uthern <»ifrmin 
Investigators): Qjn£_Zhou_, M.D., Ph D - 
Award Type: Career Development Award. > Postdoctoral Fellowship 

Award Cyc.e: .1997^0^111) Grant * 3FB-0125 Award Amount: $75>599 

Research Priorities 

Innovative Treatment Modalities > Gene thm py n nrf ot her treatment,- new 



Initial Award Abstract (1997) 

At the time of diagnosis, over 60% of breast cancer patients will have disease that has spread 
(metals) from the primary site in the breast to other parts of the body. While the primary tumor 
can be removed, there is no adequate therapy for preventmg the spread of the tumor to secondary 
s.tes. We have been studying an anti-metastatic protein from the venom of the Southern copperhead 
snake, called contortrostatin (CN). This protein blocks the faction of a group of cell surface 
receptors called integrins, which are the key cellular receptors that allow cancer cell attachment 
movement, and mtgration in the body. Thus, the integnns on cancer cells are pnme targets to ' 
develop new drugs and treatment modalities. Presently we use an experimental model where mice 
are implanted wtth human breast cancer cells in the mammary fat tissue to test CN for blockage of 
tumor growth and metastasis. Daily injections of CN into these tumors slows their growth rate and 
also reduces their metastatic spread by >95%. We have evidence that this effect of CN is due to a 
combmation of three effects which include (i) impeding invasion of the cancer cells into blood 
vessels, („) preventing the attachment of cancer cells to the blood vessel wall, and (iii) blocking new 
blood vessel growth (angiogenesis) into tumors. 

Gene therapy is one of the most promising recent developments in medicine. Using a non-disease 
caustng retrov.rus, new genes can be integrated into the chromosomes of cells. These genes can 
make new proteins with therapeutic functions. We plan to use this approach to mtroduce the CN 
gene mto cells called myoblasts, whtch are precursors of muscle cells. The myoblast cells will be 
.mplanted mto the tumors, or other appropriate sites in the animals, to produce CN. We anticipate 
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ARTICLES 



Inhibition of tumor growth and 
metastasis by an immunoneutralizing 
monoclonal antibody to human vascular 
endothelial growth factor/vascular 
permeability factorl21 

M Asano, A Yukita, T Matsumoto, S Kondo and H Suzuki 

Bioscience Research Department, Tsukuba Research Laboratory, Toagosei 
Co., Ltd., Ibaraki, Japan. 



This Article 
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Services 
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> Articles citing this Article 

PubMed 

> PubMed Citation 

> Articles by Asano r M. 

We elucidated the relationship between vascular endothelial * Articles by s^ki , h 

growth factor/vascular permeability factor (VEGF/VPF), which is a potent angiogenic factor, and the 
growth of primary and metastatic rumors using an immunoneutralizing monoclonal antibody against 
human VMF/VPF12L The monoclonal antibody, MV303, suppressed the growth of human umbilical 
ve,n endothehal cells (HUVEC) induced by VEGF/VPF121 or VEGF/VPF165 but did not inhibit its 
growth mduced by basic fibroblast growth factor. MV303 inhibited the binding of 125I-VEGF/VPF121 

? u eXamin ? effeCtS ° f MV3 ° 3 ° n tUm0r «sing a membrane chamber 

packed w»th the human fibrosarcoma cell line HT-1080 and implanted s.c. into BALB/c mice The 
neovascularization induced by HT-1080 was inhibited by the i.v. injection of MV303 at a dose of 100 
m.crograms/mouse. Furthermore, the growth of solid tumors of sc. implanted HT-1080 in BALB/c nude 
mice was almost completely inhibited by the i.v. and s c. administration of MV303 ten times from day 1 
at a dose of 100 micrograms/mouse (T/C values of tumor volume at day 18 were 0 20 and 0 18 
respectively). Tumor growth was suppressed when MV303 was administered, even from eight days after 
tumor ln oculat,on. MV303 suppressed the increase in lung weight caused by experimental metastasis 

ZT ° f C , U ' tUred HT " 108 ° 06,18 t0BALB/C nUde mice - ^ life s P ans of mi <* seated 
with MV303 were significantly prolonged. These results indicated that VEGF/VPF played an important 

role m both primary and metastatic tumor growth as a tumor angiogenesis factor MV303 an 

.mmunoneutrahzing monoclonal antibody against VEGF/VPF, potently inhibited both primary and 
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Inhibition of tumor growth and metastasis of rodent tumors by 
the angiogenesis inhibitor 0-(chIoroacetyl-carbamoyl) 
fumagillol (TNP-470; AGM-1470). 

Yamaoka M , Yamamoto T, Masaki T , Ikevama S T SudoK, Fujita T. 

Pharmaceutical Research Laboratories in, Takeda Chemical Industries Ltd 
Osaka, Japan. 

The effect of the potent angiogenesis inhibitor O-(chloroacetyl-carbamoyl) 
fumagillol (TNP-470), a semisynthetic analogue of fumagillin, on tumor 
growth and metastasis was studied using rodent rumors. Injection of TNP- 
470 s.c. inhibited tumor growth in a dose-dependent manner, and the tumor 
sizes of B16BL6 melanoma, M5076 reticulum cell sarcoma, Lewis lung 
carcinoma, and Walker 256 carcinoma were maximally reduced to 16, 10 
17, and 4% of that in the respective control. The activity of TNP-470 upon 
i.v. injection was slightly weaker than that following s.c. injection This 
tendency was observed for all the tumors tested. Injection i.v (infusion) of 
TNP-470 increased the life span of Walker 256 carcinoma-bearing rats by 
183% over the control, while bolus i.v. injection increased the life span by 
only 47%. TNP-470 reduced the number of pulmonary metastatic foci of i v 
inoculated B16BL6 melanoma in a dose-dependent manner, and the number 
of metastatic foci was reduced to 10% of that in the control by treatment 
with TNP-470 at 60 mg/kg, 3 times/week. The mean survival time of 
B16BL6 tumor-bearing mice treated with TNP-470 using this regimen was 
extended by 56% over that of control mice. TNP-470 at 10 mg/kg every day 
also reduced the number of metastatic foci of M5076 sarcoma in the liver 
after resection of the tumor from the primary site. Adriamycin at the same 
dose only slightly reduced the number of metastatic foci, even though TNP- 
470 and Adriamycin showed roughly equal inhibitory activity against 
M5076 sarcoma growth. TNP-470 extended the mean survival time of 
M5076 tumor-bearing mice by more than 100% over that of control mice at 
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I hereby certify that a true copy of Requester's Reply to GlycoGenesys* Response dated 
December 19, 2005 to an Office Action dated October 18, 2005 was served upon GlycoGenesys, 
Inc. through its attorneys, Ropes and Gray (Attorney of record in patent '306) located at One 
International Place, Boston MA, via first class mail on January 1 8, 2006. 

Dated: January 1 8, 2006 

Reg. No. 32,938 
Attorney For Requester 
Pro-Pharmaceuticals, Inc. 

REPLY-A 

Sir: 

Requester files this Reply which addresses arguments proffered by GlycoGenesys, the 
patent owner of US Patent No. 6,680,306 in their response to the Office Action mailed October 
18,2005. 
Amendments 

Requester takes note that certain claims have been amended while others have been 
canceled, and still others have been added. Requester strongly suggests that the newly added 
claims (i.e., claims 24-44) demonstrate what is wrong with the originally issued claims. 

Grounds #1 & 2 

Claims 1, 3, 4, and 17-21 are rejected under 35 U.S.C. § 103(a) as being unpatentable 
over the Klyosov '946 Patent. The '946 Patent was filed on March 27, 2001, and does not claim 
priority to an earlier application. 




2 



Claims 1, 3, 4, and 17-21 are rejected under 35 U.S.C. § 102(e) as anticipated by the 
Klyosov '957 Publication. Claims 1, 3, 4, and 17-21 are rejected under 35 U.S.C. § 103(a) as 
unpatentable over the Klyosov '957 Publication. The Klyosov '957 Publication claims priority 
to a provisional application filed September 4, 2001, and to the utility application filed March 27, 
2001 that issued as the Klyosov '946 Patent addressed above 1 . 

L THE KLYOSOV '946 PATENT DISCLOSES THE ADDITIONAL CLAIM 
LIMITATION OF "INHIBITING GROWTH OF TUMOR" AND THUS 
ANTICIPATES THE REJECTED CLAIMS 

At page 2 of the October 18, 2005 Office Action, the Examiner states that, in view of the 
amendment to the claims that added the additional limitation of "inhibiting growth of tumor," the 
Examiner does not adopt the Requester's rejection that claims 1, 3, 4, 17 and 20 based on the 
Klyosov 946 patent are anticipated under 35 U.S.C. § 102(e). The Examiner's reason is that the 
"amendment regarding inhibiting the growth of a tumor presupposes a tumor in the patient that is 
treated. The mice treated in the reference [the Klyosov '946 Patent] are healthy." Requester 
respectfully requests reconsideration. 

Col. 6, lines 34 through 36 of the Klyosov 946 patent expressly discloses the following: 
"The use of galactomannan administered in a mixture with a toxic agent can be applied to a wide 
range of agents and is restricted to anti-tumor or anti-cancer agents " [emphasis added]. The law 
is clear that the disclosure of a patent is not limited to the examples but, rather, to the complete 
specification. See Atlas Powder Co. v. Ireco Inc., 190 F.3d 1342, 1347 (Fed. Cir. 
1999)(anticipation requires only that a single, prior art document describe every element of the 
claimed invention, either expressly or inherently, such that a person of ordinary skill in the art 
could practice the invention without undue experimentation). If a patent was limited to only 



' For ease of reference the Klyosov '956 Patent and Klyosov '957 Publication collectively will be referred to as the 
Klyosov Prior Art References" 



what it discloses in the examples then the '306 Patent would be invalid because it does not 
disclose any examples. 

Exhs. 1-7 is a compilation of articles that expressly disclose that an "anti-tumor" agent is 
an agent that inhibits the growth of tumors. For example, Exhs. 1 - 5 relate to experiments 
where mice, which had a tumor, were treated with a compound. Exhs, 1 - 5 expressly state that 
the "anti-tumor activity" was measured. Exh 6 expressly states that "in this project, we will 
explore a new type of anti-tumor agent which possesses the inhibitory effect of both the blood 
vessels and tumor cells" [emphasis added]. Finally, Exh 7 is a portion from Sigma-Aldrich's 
website - a Life Science and High Technology company that specializes in providing 
biochemical and organic chemical products and kits used in scientific and genomic research, 
biotechnology, pharmaceutical development, the diagnosis of disease and as key components in 
pharmaceutical and other high technology manufacturing. Under the category of "Antitumor 
agents," the agents are described as inhibiting tumor growth. 

Consequently, the Klyosov '946 Patent expressly discloses that the method can be used 
for "inhibiting growth of tumor in a patient" as now claimed in the pending reexamination 
claims. For this reason, Requester respectfully requests that the Examiner reinstate the earlier 
rejection of claims 1, 3, 4, 17 and 20 based on the Klyosov '946 Patent as anticipated under 35 
U.S.C.§ 102(e). 

II. PATENTEE FAILS TO ANTEDATE THE KLYOSOV '946 PATENT AND 
KLYOSOV '957 PUBLICATION 

It is clear from Patentee's papers that Patentee has not made any substantive arguments to 

overcome the pending rejections based on the Klyosov Prior Art References. Instead, throughout 

its papers, Patentee has attempted to antedate these references. The failure of Patentee to be able 
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to antedate these references is dispositive because the cited references remain as prior art and the 
Examiner's rejections should be maintained. 

As a brief background of Patentee's attempt to antedate these references, Patentee 
previously submitted a declaration under 37 C.F.R. §1.131 from Yan Chang (the "6/13/05 Chang 
1.131 Declaration"), arguing that the presently claimed subject matter was conceived and 
reduced to practice prior to the filing date of the '946 Patent. Consequently, based on this 
premise, the Klyosov Prior Art References would allegedly no longer be available as prior art 
against the '306 Patent. 

In the October 18, 2005 Office Action, the Examiner responded to Patentee's declaration 
under 37 C.F.R. §1.131 and found the 1.131 declaration defective for several reasons. First, at 
page 4, the Examiner found that the declaration was deficient because it was signed by fewer 
than all the inventors. The Examiner also indicated that the declarations submitted by the 
Requester indicate that David Piatt is an inventor of the experiment relied on by Patentee in the 
declaration. 

Second, at page 5, the Examiner noted that 37 C.F.R. §1.131 called for "original records 
or photocopies thereof to support the claimed date of invention," and Patentee failed to submit 
either. Third, at page 5, the Examiner further noted "that there is insufficient explanation of the 
data presented" in the 6/13/05 Chang 1.131 Declaration. Fourth, at page 5, the Examiner noted 
that "claims have been amended wherein 'enhanced efficacy' is manifested in inhibition of 
tumor growth. The Chang declaration does not address tumor inhibition, per se. That is, there is 
no observation of tumor size. Neither is there any exhibit demonstrating conception, much less 
reduction to practice, of a galectin-binding agent to enhance surgical treatment." Fifth, at pages 
5-6, the Examiner adopted the arguments that "IFN is a biologic agent and not a 
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chemotherapeutic." Finally at page 6, the Examiner noted that report "from which the data in the 
Chang Declaration appear to be taken" "includes an analysis of the data with the conclusion that 
the combination of agents does not demonstrate efficacy and that any long term responders are 
'likely because of biological variation in the response of tumor-bearing mice to an agent that 
produces a variable level of efficacy.'" As such, the Examiner concluded that the "Chang 
declaration fails to demonstrate conception of the invention before [March 27, 2001]." 

In response to the Examiner's rejections, in its December 19, 2005 Reply, Patentee 
submitted: (a) a newly executed declaration by Yan Chang under §1.131 (the "12/19/05 Chang 
1.131 Declaration"); (b) a declaration on behalf of Patentee, signed by CEO Bradley J. Carver, 
("the Carver 1.131 Declaration"); (c) a petition under §1.183 to waive the requirement of §1.131 
to have the signature "of all the inventors;" (d) a petition under §1.324 to correct the inventorship 
of the '306 Patent by removing Vodek Sasak as an inventor and adding Dr. Piatt; and (e) a 
second petition under §1.183 to waive the requirements under §1.324 to correct the inventorship 
of the '306 Patent. 

As detailed below, Patentee has failed to submit sufficient evidence to overcome the 
Examiner's conclusion that the "Chang declaration fails to demonstrate conception of the 
invention before [March 27, 2001]." Because Patentee has failed to antedate the Klyosov Prior 
Art References, they remain valid prior art to the '306 Patent. In addition, because, Patentee has 
made no substantive arguments to overcome the pending rejections, and has failed to antedate 
the cited prior art references, the Examiner's rejections should be maintained. Requester's 
arguments are presented below. 

A. Legal Analysis 

1. The Requirements For Antedating A Reference 
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Pursuant to M.P.E.P. §715.04 "all the inventors of the subject matter claimed" may 
submit a Declaration under Section 1.131 to overcome a prior art reference." As explained in 
M.P.E.P. §715.07, "A general allegation that the invention was completed prior to the date of the 
reference is not sufficient." citing Ex parte Saunders, 1883 CD. 23, 23 O.G. 1224 (Comm'r Pat. 
1883). Similarly, a declaration by the inventor to the effect that his or her invention was 
conceived or reduced to practice prior to the reference date, without a statement of facts 
demonstrating the correctness of this conclusion, is insufficient to satisfy 37 CFR 1.131." 

Here, the Examiner has already rejected Patentee's attempt to antedate the prior art 
references through the use of the 6/13/05 Chang 1.131 Declaration because it was "declaration 
by less than all named inventors." As the Examiner noted on page 4, Chang's declaration states 
that he is a "co-inventor" and thus requires a declaration from the other inventor. In response, 
Patentee submitted a newly Executed Declaration from Chang under 1.131 where he makes the 
identical statement that he is a "co-inventor" (See 1)2). In light of the Examiner's argument that 
Dr. Piatt is an inventor of the protocol of Exhibit A, Patentee now argues that Dr. Piatt should be 
named inventor of the '306 Patent (12/19/05 Reply at 7 "Patentee has concluded that Dr. Piatt 
should indeed be named as an inventor on this patent"). As conceded by Patentee, "[o]f course, 
adding Dr. Piatt as an inventor appears to add to the problem that the declaration under 37 C.F.R. 
§1.131 is not signed by all the inventors." Patentee's inability to meet the requirements of 
§1.131 to antedate the Klyosov Prior Art References is fatal to the '306 Patent. 

In response to this dilemma, Patentee has submitted: (a) a petition under §1.183 to waive 
the requirement of §1.131 to have the signature "of all the inventors;" (b) a petition under §1.324 
to correct the inventorship of the '306 Patent by removing Vodek Sasak as an inventor and 
adding Dr. Piatt; and (c) a second petition under §1.183 to waive the requirements under §1.324 
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to correct the inventorship of the '306 Patent. As more fully explained below, each of these 
petitions should be denied and thus, Patentee has failed to meet the requirements for antedating 
the Klyosov Prior Art References. 

2. The Petition Under 37 C.F.R. §1.183 To Waive The Requirements 
Under 37 C.F.R. §1.131 Must Be Denied 

Patentee has also submitted a petition under 37 C.F.R. §1.183 requesting that the 

requirement under 37 C.F.R. §1.131 to submit a declaration "signed by all the inventors" "be 

waived under the present circumstances." As the record shows and more fully discussed below: 

(a) Chang did not contribute or participate in the events alleged by Patentee to constitute 

"conception;" (b) the Protocol of Exhibit A was Dr. Piatt's sole idea; (c) the protocol of Exhibit 

A relied upon by Patentee does not demonstrate "conception" of the pending claimed invention 

of the '306 Patent; and (d) as Dr. Piatt understand it, the results of the experiment showed that it 

did not work for its intended purpose. Accordingly for all the above reasons and the reasons 

explained below, the petition to waive the requirements of §1.131 should be denied. 

3. The Petition Under 37 C.F.R. §1.324 To Correct Inventorship and 
Add Dr. Piatt as an Inventor Must Be Denied 

Pursuant to M.P.E.P. §2666.03, to correct inventorship during an inter partes 

reexamination it must be done in the same manner as during an ex parte reexamination in 

accordance with M.P.E.P. §2250.02. Section 2250.02 in turn, requires a petition by "all the 

parties" to correct inventorship that satisfies the requirements of 37 C.F.R. §1.324. To satisfy the 

requirements of §1.324 the Petitioner must provide, inter alia: (a) a statement by the inventor 

sought to be added that the "inventorship error occurred without any deceptive intention on his 

or her part" (§1 .324(b)(1)), (b) a statement by all the current inventors "agreeing to the change of 

inventorship or stating that they have no disagreement in regard to the requested change" 

(§ 1 .324(b)(2)), and (c) a statement from the assignees of the inventors that submitted a statement 
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under paragraphs (b)(1) and (b)(2) agreeing to the change of inventorship in the 
patent(l. 324(b)(3)). 

As the inventor sought to be added, Dr. Piatt has not submitted a statement consenting to 
the addition of his name to this patent. In addition, as advanced by Patentee, if Dr. Piatt is a 
named inventor of the '306 Patent, then Patentee has also not provided "a statement from the 
assignees of the inventors" since Dr. Piatt never assigned any rights he may have in the '306 
Patent to Patentee (notwithstanding Patentee's arguments to the contrary). As more fully 
discussed below, Patentee's weak attempt to circumvent the clear requirements of §1.324 by 
filing a petition to "waive the requirements" under §1.183 is for naught as the requirements of 
§1.324 are statutorily mandated under 35 U.S.C. §256 and under the Patent Office's own rules, 
the Director cannot waive them. 

4. Once The '306 Patent Issued, The Petition Under 37 C.F.R. §1.183 To 
Waive The Requirements Under 37 C.F.R. §1.324 Is Not Proper 

Section 1.183 reads as follows: "In an extraordinary situation, when justice requires, any 
requirement of the regulations in this part which is not a requirement of the statutes may be 
suspended or waived by the Director or the Director's designee" (emphasis added). Where 
Congress has enacted a statute setting forth a particular procedure or requirement, the Director or 
Commissioner for Patents cannot waive the requirements imposed by the statute and the Patent 
Rules. Here, the Patent Act contains Sections 116 and 256 directed to the correction of 
inventorship to pending patent applications and issued patents respectively. Section 116, albeit 
not pertinent here, specifically allows for the addition of inventors to pending patent applications 
without their consent at the Director's discretion. In contrast, the pertinent section for the 
purposes of this reexamination is Section 256. Section 256 expressly requires that for an issued 
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patent, the inventor to be added consent before being added. Below is a brief discussion 
regarding the differences between the two. 

a. The Patent Act And The Patent Office Allow For The 
Correction Of Inventorship Without Consent Of The Inventors 
Sought To Be Added For Pending Patent Applications 

Under Section 1 16 of the Patent Act, Congress has authorized the Director of the Patent 

Office, to correct inventorship of a pending patent application without the consent of the joined 

inventor at his/her discretion. Consistent with Section 116, the Patent Office provides a 

mechanism whereby, a pending application for a patent may be prosecuted on behalf on an 

uncooperative inventor by the assignee. The same way, under certain circumstances 

inventorship may be corrected without the true inventor's assistance. The particular provision 

applicable to patent applications is 37 C.F.R §1.48. Pursuant to § 1.48(a)(2) the newly added 

inventor must submit a statement declaring that the error arose without deceptive intent on their 

part. However, § 1.48(a)(3) allows for a petition in lieu of an uncooperative newly added 

inventor's declaration ("An oath or declaration by the actual inventor... or as permitted by §§ 

1.42, 1.43 or § 1.47;"). Section 1.47 provides for a procedure specifically for "when an inventor 

refuses to sign or cannot be reached." 

b. For Issued Patents, Section 256 Of The Patent Act And The 
Patent Office's Rules Require Consent Of Inventor 

Section 256 of the Patent Act applies to the correction of inventorship to issued patents. 

Under Section 256, the Director may only "on application of all the parties and assignees" 

correct the inventorship of an erroneously named patent. Dr. Piatt's consent is required and the 

Director of the Patent Office cannot waive it. Iowa State University Research Foundation, Inc. v. 

Sperry Rand Corp., 444 F.2d 406, (4th Cir. 1971). 
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In view of that, the provisions directed to correcting the inventorship of an issue patent do 
not have a comparable or analogous provision for proceeding "when an inventor refuses to sign." 
On the contrary, the reexamination provision specifically distinguishes the procedure for 
correcting the inventorship of "applications" from that of issued patents during the reexamination 
procedure. See § 1 .324(c)("For correction of inventorship in an application, see §§ 1.48 and 
1.497"). As such, because no provisions allow for the correction of the inventorship of issued 
patents when the inventor refuses to cooperate, the Patent Office should reject any attempt by 
Patentee to correct the inventorship without Dr. Piatt's consent. 
B. Factual Argument 

On page 7 of its Reply, Patentee argues that "In reviewing documents for this 
reexamination, it became apparent to Patentee that Dr. Piatt might in fact be an inventor of the 
subject matter being claimed, though the earliest related application was filed some time after Dr. 
Piatt's employment with Patentee had been terminated." In addition, Patentee argued that "in 
light of the statements made in the Requester's subsequent filing, Patentee has concluded that Dr. 
Piatt should indeed be named as an inventor on this patent." As shown above, Patentee is not 
entitled to the requested relief to have the requirements waived for a Petition to correct 
inventorship under §1.324. Furthermore, as we show below, Dr. Piatt's action are consistent 
with the underlying policies and requirements of good faith and candor ins submitting documents 
to the Patent Office. 

1. Dr. Piatt Is Justified In Refusing To Sign Patentee's Oath and 
Declaration 

At page 7 of its reply, Patentee argues that "prior to filing the previous response in June, 
Patentee sent a letter with an inventor's declaration to Dr. Piatt, asking him to sign and return the 
document" and that "Dr. Piatt has not signed the previously sent declaration or the necessary 
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statement required unaer § 1 .^4. Patentee then alleges that "Piatt refuses to sign the necessary 
statement" and thus Patentee filed "a petition to add Dr. Piatt as an inventor, together with a 
petition under 37 C.F.R. §1.183 to waive the requirements for a statement requiring Dr. Piatt's 
signature." Patentee's arguments are unavailing. 

a. Dr. Piatt's Consent Is Required 

As discussed above, during a inter partes reexamination, the consent and statement of the 
inventor sought to be added is a prerequisite before the Patent Office can amend the patent to 
include the new inventor. There are NO exceptions to this law. Patentee's only recourse in the 
face of an "uncooperative" inventor once the patent issues is governed by Section 256. The 
Patent Office cannot waive the statutory requirements of Section 256. In addition, on the 
evidence presented, because Chang is not a co-inventor, Dr. Piatt cannot sign the oath and 
declaration stating that he was a co-inventor of the pending claims of the '306 Patent. 

b. Requester's July 13, 2005 Reply and Declarations 
Previously on June 13, 2005, Patentee submitted a "Reply to Office Action" including a 

Declaration Under 37 C.F.R. 1.131 ofYan Chang. In that declaration Chang stated that he was a 
"co-inventor" of the pending claims of the 4 306 Patent. For support of his status as a "co- 
inventor," Chang attached Exhibits A and B (6/13/05 Chang 1.131 Decl. ffl]l-4). The 6/13/05 
Chang 1.131 Declaration also purported to allege that "conception" of the pending claims of the 
'306 Patent occurred prior March 27, 2001 (the effective date of the Klyosov Prior Art 
References). As described by Chang, Exhibit A referred to "a protocol design for a study, 
carried out at my and my coinventors' direction, designed to test the efficacy of interferon-a2b 
(IFN-a2b), GBC590B, and combinations thereof in a pancreatic carcinoma xenograft mouse 
model" (6/13/05 Chang 1.131 Decl. ^3). Moreover, Exhibit B is a chart that "summarizes 
results of this study." (6/13/05 Chang 1.131 Decl. 1)4). 
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Requester submitted its response on July 13, 2005. In part, the Requester's July 13, 2005 

Reply and supporting documents revealed that Dr. Piatt alone "conceived of an idea that would 

combine GBC-590 (modified citrus pectin) and IFN for the treatment of cancer" (Exhibit D. to 

7/13/05 Reply, Piatt Decl. 1J8). Specifically, testimony was provided that the protocol that is 

attached as Exhibit A to the 6/13/05 Chang 1.131 Declaration (and subsequently again to the 

12/19/05 Chang 1.131 Declaration) was a result of discussions between Dr. Piatt and Dr. Nir 

(Piatt Decl. UU8-9, Nir Decl. ffl2-3, 8 ("based on my recollection, Yan Chang was not involved in 

the design of our project, i.e., the GBC590 + IFN study"); Sasak Decl. ^2-6 ("after reviewing 

the claims in United States Patent No. 6,680,306, I conclude that Yan Chang did not contribute 

as an inventor to any of the claims that issued in this patent")). More importantly, Dr. Piatt, Dr. 

Nir and the currently named inventor to the <306 Patent, Vodek Sasak, all testified that Chang 

was not involved whatsoever with the protocol and study that comprise Exhibits A and B to his 

declaration (Piatt Decl. ffl|8-9, Nir Decl. ^2-3, 8; Sasak Decl. KK2-6) 

On October 18, 2005 the Patent Office issued an office action. In light of the evidence 

submitted by the parties, the Examiner correctly noted at pages 4 though 5 that: 

In the response filed July 15, 2005, the requester has submitted 
declarations disputing Dr. Chang's inventorship. The declarations 
submitted by Drs. Piatt and Nir allege that in March 1999, Dr. Piatt 
had conceived of using modified pectin (GBC-590, apparently the 
same or similar product as GBC590B, discussed above) in 
combination with IFN for the treatment of cancer. A copy of a 
contemporaneous fax, dated 3/11/99, (sent by Dr. Piatt and 
received by Dr Nir) discussing this idea appears to be consistent 
with, but not proof of, this allegation. It is also consistent with Dr. 
Sasak's account that Dr. Piatt conceived of the idea. 

All three of these declarations (Piatt, Nir, and Sasak) contend that 
Dr. Chang was not involved in the conception of using modified 
pectin in combination with IFN. This allegation is noted. However, 
declarants submit no additional evidence to support this. 
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On December 18, 2005 Patentee submitted its Reply to the October 18, 2005 Office 

Action. Patentee submitted a newly executed Declaration under §1.131 by Yan Chang. The 

12/19/05 Chang 1.131 Declaration attached the same previously submitted Exhibits A and B to 

argue the previous "conception" and support his status as "co-inventor" of the currently pending 

claims of the '306 Patent. Although, Chang undoubtedly reviewed the statements made by Dr. 

Piatt, Dr. Nir and Sasak above, he did not dispute their determination that " Yan Chang did not 

contribute as an inventor to any of the claims that issued in this patent." Yan Chang also did not 

refute the Examiner's conclusion that "all three of these declarations (Piatt, Nir, and Sasak) 

contend that Dr. Chang was not involved in the conception of using modified pectin in 

combination with IFN." Instead, at page 8, in light of the Examiner's comments and previously 

submitted evidence described above, Patentee responded as follows: 

After consulting with Yan Chang and Vodek Sasak, Patentee has 
concluded that Dr. Sasak should not be named as an inventor on 
this patent, and submits herewith the necessary documents to 
remove his name as an inventor. Therefore, his signature on a 
declaration under 37 C.F.R. §1.131 is no longer required. Patentee 
believes, contrary to the unsupported assertions of the Requesters' 
declarants - none of whom has established the legal expertise 
necessary to opine on issues of inventorship - that Yan Chang is 
properly named as an inventor on the subject patent." 

First, Patentee's characterization of "Requester's declarants" as having failed to 

"establish[] the legal expertise necessary to opine on issues of inventorship" is irrelevant. Chang 

is no more legally equipped to opine on the issue of inventorship that Dr. Piatt, Dr. Nir and 

Sasak. Regardless, Dr. Piatt, Dr. Nir and Sasak all testified regarding the events and 

circumstances that led to the documents of Exhibits A and B. It is Patentee that is arguing that 

these show "conception." Requester is only demonstrating, that to the extent that these 

documents show "conception" of anything, it was the sole product of Dr. Piatt. 
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Second, Patentee's characterization of the declarations as "unsupported" is troubling. 
The only evidence submitted in these proceedings show that it was Dr. Piatt who thought of the 
experiments relied upon by Patentee to allegedly show an earlier conception than the 4 306 
Patent's filing date. On the other hand, there is NO evidence that Chang was involved at all in 
designing the experiments described other than his words. Chang's own declarations do not 
dispute the statement made by Requester's declarants. It would be contrary to common sense to 
accept Chang's unsupported words against the actual documents that demonstrate that Chang 
was not part of the process. 

c. Dr. Piatt Cannot Sign The Inventor's Oath and Declaration 
Because Chang is Not a Co-Inventor 

First, under 37 C.F.R. §1.63, every named inventor must submit an "oath or declaration." 

More specifically, pursuant to § 1.63(a)(4), the inventor must "state that [he] believes the named 

inventor or inventors to be the original and first inventor or inventors of the subject matter which 

is claimed and for which a patent is sought." As shown, not one document submitted by Patentee 

or the Requester has associated Chang with the documents that purportedly show the conception 

of the pending claims. The only support offered by Patentee is the unsupported, conclusory and, 

as we show below, inconsistent statements of Chang claiming that he is a "co-inventor." Dr. Piatt 

is clearly precluded from signing an oath or declaration identifying himself as a co-inventor with 

Chang. 

d. Dr. Piatt Did Not Conceive Of The Idea Of Combining 
Modified Pectin With An Oncolytic Chemotherapeutic Agent 
In March 1999 

At pages 5-6 of the October 18, 2005 Office Action, the Examiner agrees with Requester 
that interferon is not a chemotherapeutic. The Examiner based his conclusion on the declarations 
of Drs. Aquilar-Cordova, Zabrecky and Zetter and found them to be "convincing." The Examiner 
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further found that the terms "interferon" and "chemotherapy" are "used in the alternative art. 
Since Patentee was attempting to rely on Dr. Piatt's "idea that would combine GBC-590 
(modified pectin) and IFN [interferon] for the treatment of cancer" around March 1999 [Dr. Piatt 
July 5, 2005 Declaration] and since interferon is not a chemotherapeutic agent, the Examiner also 
used this finding as an additional reason to conclude that the Chang declaration fails to 
demonstrate conception of the invention before the priority date of the Klyosov '946 Patent. 

In response, at pages 11-12 of Patentee's December 19 th Reply, Patentee argues the 
following. First, Patentee argues that the declarations of Aquilar-Cordova, Zabrecky, Nir Piatt 
and Sasak "are absolutely devoid of any factual basis." To allegedly support its response, 
Patentee: a) attacks the veracity of Dr. Piatt's statement; and b) provides health insurance 
documents that list interferon under the category of chemotherapy treatment. Patentee's 
argument is misplaced. 

First, in determining a meaning of a term in the claim of the '306 Patent - "oncolytic 
chemotherapeutic" - the '306 Patent specification is reviewed. The only disclosure of this term 
is at col. 5, lines 41-43 of the '306 Patent specification where it states "Galectin-3 has been 
implicated in inhibiting apoptosis in cells treated with oncolytic agents such as cisplatin, 
genistein and the like" [emphasis added]. In paragraph 1 of his declaration, Dr. Aguilar-Cordova 
testified that such compounds are oncolytic chemotherapeutic agents whereas, given this 
disclosure, interferon is not an oncolytic chemotherapeutic agent. Patentee failed to respond that, 
given this disclosure in the '306 Patent specification, one skilled in the art would consider 
interferon as an oncolytic chemotherapeutic agent. 

Second, conception is defined as "the 'formation in the mind of the inventor, of a definite 
and permanent idea of the complete and operative invention, as it is hereafter to be applied in 
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practice.'" Hybritech Inc. v. Monoclonal Antibodies, Inc., 802 F.2d 1367, 1376 (Fed. Cir. 1986) 
(citation omitted). Conception is complete when "the idea is so clearly defined in the inventor's 
mind that only ordinary skill would be necessary to reduce the invention to practice, without 
extensive research or experimentation/' Burroughs Wellcome, 40 F.3d at 1228. Here, Dr. Piatt 
testified, in his July 5, 2005 Declaration at paragraph 17, that interferon is not a 
chemotherapeutic agent. At a minimum, there appear to be a dispute as to whether one skilled in 
the art would consider interferon to be an oncolytic chemotherapeutic agent. Consequently, 
based on Dr. Piatt's Declaration (the same declaration that Patentee wants to affirmatively rely 
on for Dr. Piatt's March 1999 date), Dr. Piatt did not have an understanding that interferon was 
an oncolytic chemotherapeutic agent and thus did not recognize that his idea covered oncolytic 
chemotherapeutic agent. Therefore, Dr. Piatt did not conceive of the idea of combining modified 
pectin with an oncolytic chemotherapeutic agent in March 1999. 

2. The 1.131 Chang Declarations are Unreliable and Inconsistent 
As noted above, on June 13, 2005, Yan Chang submitted a declaration under §1.131 to 
antedate the prior art references. The 6/13/05 Chang 1.131 Declaration contained the following 
three paragraphs: 

1 . 1 am a co-inventor of the abovementioned patent. . . 

2. We completed the invention as described and 
claimed in the above-identified application prior to March 27, 2001 

3. I include herewith as Exhibit A a protocol design 
for a study carried out at my and my co-inventors' direction, 
designed to test the efficacy of . . . [IFN] 

At the time the 6/13/05 Chang 1.131 Declaration was submitted to the Patent Office, 

Sasak was a named inventor. Accordingly, when Chang stated that he was a "co-inventor," that 

"we completed the invention" and "a study carried out at my and my co-inventors' direction," he 
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was inevitably referring to himself and Sasak. Finally, Chang declared that "all statements 
made herein of my own knowledge are true." (6/13/05 Chang Decl. 1(6). 

By at the latest, December 2005, Patentee, including Chang, recognized that Sasak was 
not a co-inventor and now argue that Dr. Piatt was at least a co-inventor of the claimed matter in 
the '306 Patent. However, notwithstanding the recognition by Patentee that the inventorship of 
the '306 Patent was incorrect, Chang submitted a second Declaration under §1.131 on December 
19, 2005 containing the same previously submitted statements of paragraphs 1 through 3. Chang 
again stated that he was a "co-inventor", that "we completed the invention" and "a study carried 
out at my and my co-inventors' direction." Concurrently with the second 1.131 Chang 
Declaration, Chang submitted a statement agreeing to add Dr. Piatt as a co-inventor and to 
remove Sasak as the co-inventor. Accordingly, when the 12/19/05 Chang 1.131 Declaration was 
submitted with a concurrently filed statement to add Dr. Piatt as a co-inventor, Chang must have 
known that his new declaration conflicted with the statements previously made. Chang's 
previous declaration stating that he and Sasak "completed the invention" and that the 
experiments were carried out at his and Sasak's direction is contrary to his present testimony that 
he and Dr. Piatt completed the invention and that the experiment were carried out at his and Dr. 
Piatt's direction. 

A paragraph by paragraph analysis of Chang's latest declaration reveals more 
inconsistencies and deficiencies precluding the use of the declaration to antedate the Klyosov 
Prior Art References. 

a. Paragraph 1: "/ am a co-inventor of the abovementioned patent 
which teaches and claims methods of enhancing the efficacy of 
cancer therapies, in particular; inhibiting tumor growth." 

Chang states that he is a "co-inventor" of the 4 306 Patent, however, all the evidence 
provided and relied upon by Patentee consists of Dr. Piatt's communications with Dr. Nir and the 
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results of the study done by Dr. Piatt and Dr. Nir (See also Sasak Decl. 1)3-8 "Chang did not 

contribute as an inventor to any of the claims that issued in [the '306] Patent"). Chang has not 

submitted or provided any documents relating to the claimed invention prior to March 27, 2001. 

Moreover, Patentee does not have any more documents to show a date prior to March 27, 2001. 

Chang's uncorroborated and conclusory assertion that he is a "co-inventor" is insufficient as a 

matter of law to show he is a co-inventor under the standards set forth in the M.P.E.P §715.07. 

Patentee has not submitted any corrobative evidence of Chang's contribution to inventorship. 

b. Paragraph 2: " We completed the invention as described and 
claimed in the above-identified application, prior to March 27, 

200 r 

First, as shown above, "we completed" is inconsistent with his prior declaration that 
admittedly referred to Sasak instead of Dr. Piatt (See also Sasak Decl. 1|3-8). 

Second, the evidence submitted in the form of Exhibits A and B of the 12/19/05 Chang 
1.131 Declaration do not show at least the following limitations on the now pending claims: 

a. In claim 1 : (a) "enhancing the efficacy" (the data shows that efficacy does 
not improve but instead gets worse; test was not designed for the purpose of "enhancing the 
efficacy" but instead to "reduce the toxicity of the IFN administration" [See Nir. Exhs. 1&2]); 
(b) "oncolytic chemotherapeutic" (IFN is not oncolytic, IFN does not enable the whole genus of 
"oncolytic chemotherapeutic", also according to the results of Exhibit B, IFN did not behave as a 
"chemotherapeutic" as the tumor in the mice treated with IFN grew at a lager pace than those of 
the Control Group 1), (c) "administering to said patient prior to or concomitant with" (the study 
did not involve the "concomitant" administration of the IFN with MCP but instead they were 
given separately [Piatt Decl. 1)9] 
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c. In claims 17-18: administration "intravenously" and "orally" (Piedmont 
Report page 3 "injectable material"; Piatt Decl. Tfl 8 "GBC-590 and IFN were not co- 
administered, in fact, they were administered via different routes (GBC-590 - i.v., IFN - s.c.)"). 

c. Paragraph 3: "/a? support of this, I include herewith as Exhibit A a 
protocol design for a study, carried out at my and my coinventors ' 
direction, designed to test the efficacy of interferon-a2b (IFN-a2b), 
GBC590B, and combinations thereof in a pancreatic carcinoma 
xenograft mouse model. IFN-a2b is an oncolytic cytokine, and 
GBC590B is a modified pectin that comprises a polymeric 
backbone having side chains terminated by galactose or arabinose 
units" 

First, "In support of this" refers to paragraphs 1 and 2. Accordingly, Chang's only 
evidence to demonstrate the truth of paragraphs 1 and 2 (i.e,., that he is a co-inventor) is the 
protocol shown in Exhibit A. Exhibit A is the protocol for the Piedmont Report. As already 
established (and uncontested by Patentee and Chang), Dr. Nir and Dr. Piatt are the persons that 
derived that protocol of Exhibit A [Piatt Decl. 1(7-1 1; Nir Decl. 1)2, 8]. Second, Chang states that 
"Exhibit A [is] a protocol design for a study." Again, the protocol was devised by Dr. Piatt and 
Nir [see above]. Third, the statement that the study was performed "at my and coinventors' 
direction" is identical to the previously submitted 6/13/05 declaration. Although the statement 
implies Chang's personal knowledge, it is inconsistent with previous declaration that stated it 
was done at his and Sasak's direction. 

Fourth, Chang declares that the protocol was "designed to test the efficacy of [IFN]." 
Chang's unsupported statement is contradicted by the declarations of Dr. Piatt and Nir, the 
protocol's designers that established that the report was done for the purpose to determine the 
ability to lower the toxicity by Carbohydrates in IFN use [Nir Exhs. 1 & 2]. 
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Finally Chang statement that the study was directed to "combinations thereof' is 
unsupported by the submitted documents. Instead, the Piedmont report is silent on 
"combinations thereof." 



d. Paragraph 4: "Exhibit B summarizes results of this study. As can. 
be seen, at the end of one week, the tumor size in all groups 
averaged 113-1 14 mg . However, as the experiment progressed, the 
average tumor size in groups receiving both GBC-590B and 
interferon consistently lagged behind that of those receiving 1FN 
or GBC-590 alone . By Day 18. the last date when all animals in 
these groups still survived, the mice receiving only IFN (Group 3) 
had tumors averaging 958. 7 mg. while those receiving IFN with 
GBC-590 had tumors averaging 916.6 mg, 832.5 mg, and 906.9 
mg, indicating that tumor growth was slower in these groups . At 
subsequent measurement times, after the death of some of the mice, 
the disparity increases dramatically, indicating that the combined 
therapy was particularly effective in slowing tumor growth in some 
of the mice" 

First, Chang's statement that "at the end of one week, the tumor size in all groups 
averaged 113-114 mg" is consistent with the final determination that the treatment of IFN with 
GCB-590 was ineffective. This was the finding of the Piedmont report ("GBC590B did not 
produce efficacy in this study as a single agent, or in combination with interferon" at 1, 6). See 
also Ben Weigler statistical analysis and conclusion at page 7 ("A thorough statistical analysis 
could not demonstrate statistical significance for the few long term survivors noted in Group 4... 
Group 5... and Group 6"). 

Second, Chang's statement that "the average tumor size in groups receiving both GBC- 
590B and interferon consistently lagged behind that of those receiving IFN or GBC-590 alone" is 
misleading when analyzed in reference to the data shown in the tables included in Chang's 
Exhibit B. The table below summarizes the results of Exhibit B of Chang's declaration. As 
shown by the table Groups 4 and 6 consistently had a higher average tumor size than those 
untreated of Control Group 1. 
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Also, it should be noted that by Day 1 5, one mouse of the Control Group 1 had died. The 
mouse that died had a relatively smaller tumor size than those remaining in the group thus 
effectively increasing the average tumor size for the group upon its death. This also shows that 
survivability was not necessarily dependent on the tumor size as the first mouse to die had a 
relatively small tumor size of approximately 350 mg. 



Average 
Size of 
Tumor 


Group 1 
(Control) 


Group 2 
GBC-590B 


Group 3 
IFN 


Group 4 
GBC + IFN 


Group 5 

GBC + 1/2 
IFN 


Group 6 

GBC + 1/4 
IFN 


Day 1 


111 


113 


114 


114 


114 


113 


Day 4 


155 


179 


172 


161 


143 


165 


Day 8 


264 


295 


301 


285 


236 


299 


Day 11 


410 


474 


479 


434 


397 


442 


Day 15 


684 (9) 


693 


695 


637 


585 


676 


Day 18 


925 (9) 


939 


959 


917 


823 


907 



Third, the statement that by "Day 18, the last date when all animals in these groups still 
survived" is wrong. By Day 15 one mouse of the Control Group 1 was dead. Chang Exh. B. 

Moreover, at page 5 of the October 18, 2005 Office Action, the Examiner states that the 
data presented in the Chang 131 declaration is insufficiently explained because "it is not clear 
how there can be 'survivors' in some test groups while, as declarant admits, there is no 
improvement in the MDS." In response, at pages 6-7 of Patentee's December 19 th Reply, 
Patentee argues that "the declaration on its face states that the survivors were excluded from the 
calculations of MDS. Whatever may have been the reason for this: it cannot detract from the fact 
that there were survivors in the groups receiving combination therapy, where none survived 
receiving a single therapeutic alone. Clearly, the combination offers some therapeutic advantage 
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over the individual therapies on their own." As already discussed, the survivability of the mouse 
was more of an anomaly rather than statistically significant. That was the finding of the Report. 

Fourth, the Chang's statement that "mice receiving only IFN (Group 3) had tumors 
averaging "958.7 mg, while those receiving IFN with GBC-590.had tumors averaging 916.6 mg, 
832.5 mg, and 906.9 mg, indicating that tumor growth was slower in these groups" is deceiving. 
When compared to the Control Group 1, the average tumor size was well within the acceptable 
variations allowable for this type of study. In view of the overall results of the study and the 
death of a mouse in Group 1 by Day 15 (thereby increasing the average tumor size), the small 
deviation from the results is more easily attributed to biological variations and individual 
resistance of the mice. On the contrary, tumor growth was consistently higher in Group 4 and 6 
that had IFN and GBC-590 than in the Control Group 1. As such, the Piedmont Study concluded 
that the study did not provide any efficacy. 

For instance, if one were to accept Chang's analysis as true, then another conclusion can 
be readily drawn. According to the table above, the mice receiving IFN alone (Group 3) had a 
larger tumor on average than those of the Control Group 1 . Applying Chang's analysis, it would 
mean that as far as a "tumor inhibiting" agent, IFN actually stimulates tumor growth or in the 
negative, taking nothing at all increases the "tumor inhibiting effect." 

At page 5 of the October 18, 2005 Office Action, the Examiner also states that the claims 
have been amended to define "enhanced efficacy" in terms of inhibiting tumor growth. However, 
"the Chang 1.131 Declaration does not address tumor inhibition per se " In response, at pages 10 
- 1 1 of Patentee's December 19 th Reply, Patentee argues the following: 

considering the report submitted by the requester: it can be seen 
from page 3 that "each animal was euthanized when its Panc-1 
neoplasm reached a size of 1.2 g." This approach, euthanizing 
animals when the tumor reaches a certain size, is typical for animal 
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experiments testing an anticancer therapeutic, rather than 
inhumanely allowing the animals to succumb to the effects of the 
cancer. Accordingly, the survival of any animal is predicated on 
the ability of the therapy to restrain growth of the tumor below this 
size. A difference in survival rates is thus a direct indicator of a 
difference in tumor growth inhibition. 

Furthermore, Patentee provides herewith a second declaration 
under 37 C.F.R. §1.131 from Yan Chang, showing results 
tabulating tumor size in the same research project discussed in the 
previous declaration, indicating that the presently claimed subject 
matter was conceived and reduced to practice prior to the earliest 
priority date of the '957 application. 

Initially, Patentee draws the Examiner's attention to the (redacted) 
dates scattered throughout the Exhibit, directly addressing one of 
the Examiner's concerns regarding the first declaration. 
Furthermore, Patentee points out that the data presented in the 
declaration is clearly relevant to tumor inhibition, and clearly 
shows that average tumor size is reduced in animals receiving both 
GBC-590 and interferon. Moreover, looking at the animals 
individually, it is clear that some animals in the combination 
groups experienced minimal tumor growth or even tumor 
shrinkage over the course of the experiment. This becomes starkly 
evident in the tumor size data in the final measurements of the 
study. Looking at Days 29 and 32, for example, all animals 
surviving in Groups 1-3 (control or monotherapy) have tumors of 
750 mg or more, most well over 1 g. However, among the animals 
surviving in Groups 4-6 (those receiving both GBC-590 and 
varying dosage levels of interferon), over half have experienced 
tumor shrinkage over the course of the experiment. That these 
data show instances where combining GBC-590 with interferon 
increased the efficacy of interferon as measured by inhibition of 
tumor growth cannot reasonably be disputed. 

As discussed, above, the "combination" of GBC-590 with IFN did not enhance the 

efficiency of IFN as a tumor inhibiting agent. In fact, as the data shows, the Group receiving 

IFN (Group 3), on average, had larger tumor than those of the Control Group 1. Accordingly the 

summarized data of Exhibit B essentially shows that IFN was not a "tumor inhibiting" agent but 

a tumor stimulant. 
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Consequently this data supports' Dr. Piatt's disappointment with the experiment and 
realization that it did not work (Piatt Decl. ^13). 

e. Paragraph 5: "The results described in paragraph, 4 were 
obtained in the United States through experiments performed by 
scientists workin g under the direction of me or other co-inventors. 
and were obtained in a report dated prior to March 27,2001. The 
dates redacted from Exhibit B are all prior to March 27,2001." 

At pages 5-6 of the October 18, 2005 Office Action, the Examiner discusses the 
Piedmont Research Center Report (Exhibit F of Requestor's June 13, 2005 Reply-A) that was 
relied on in the Chang 1.131 Declarations. The Examiner cites to page 6 of the report, under the 
heading "Discussion," where the report includes the conclusion that the combination of agents 
does not demonstrate efficacy and that any long-term responders are "likely because of 
biological variation in the response of tumor-bearing mice to an agent that produces a variable 
level of efficacy." In response, at page 12 of Patentee's December 19 th Reply, Patentee argues 
the following: 

This statement, coming from a third-party research report, does 
not represent the view of any or all of the inventors at the time, nor 
does it represent an opinion that has passed peer review, nor does it 
represent the conclusion of one of skill in the art whose 
qualifications have been proven on the record. It is simply hearsay, 
an opinion from an unnamed and unknown individual. However, 
even if true, it hardly detracts from the reduction to practice of the 
claimed invention documented therein. 

As explained above, the "results" of the study showed that GBC-590B "did not produce 

efficacy in this study as a single agent, or in combination with interferon." Piedmont Report at 1, 

6; see also Ben Weigler statistical analysis and conclusion at page 7 ("A thorough statistical 

analysis could not demonstrate statistical significance for the few long term survivors noted in 

Group 4... Group 5... and Group 6"). Notwithstanding Patentees effort to belittle the 



25 



importance and significance of the conclusions of the results, it should be noted, that it was 

Patentee that ordered the "third-party research repot." 

In an additional response to explain why the report does not really mean what it says, at 

pages 13-14, Patentee cites to an email from Dr. Piatt (Exhibit L) and states: 

Dr. Piatt had a glowing assessment of the Piedmont report at the 
time it was originally produced. Attached as Exhibit L is an e-mail 
dated shortly after the report was provided to Patentee, from which 
confidential information not related to chemotherapy has been 
redacted. In this e-mail, Dr. Piatt wrote: "I am very excited about 
the idea that we can deliver interferon to tumors and keep mice 
alive. This is clearly a very strong data, [sic]" 

Patentee misrepresents this email. First, the email starts off with the statement that "the results 
will be in my office in the next day or two." Second, the date of the email is May 22, 2000. In 
contrast, Dr. Piatt first received the Report on May 26, 2000 (see page 12 of Exhibit F with the 
fax date of "May-26-2000"). Consequently, Dr. Piatt's initial assessment was made prior to 
receiving the Report. As stated in his June 5, 2000 Declaration at paragraph 13, Dr. Piatt 
concluded that " based on my review of Piedmont's report I understand that the combination of 
GBC-590 and IFN resulted in no significant efficacy in treating cancer in the experimental 
model" [emphasis added]. 

3. Bradley J. Carver Declaration under §1.131 
In support of its attempt to antedate the Klyosov Prior Art References, Patentee also 
submitted the Bradley J. Carver Declaration under §1.131. However, much like the Chang 
Declarations cannot support Patentee's attempt to antedate the Klyosov Prior Art References, the 
Carver Declaration fails as well. Mainly, the evidence submitted does not support Patentee's 
position that Chang is a co-inventor - as the only evidence consists of a protocol designed by 
Dr. Piatt and Dr. Nir and the results of the study performed according to their protocol. Second, 
as more fully explained above, the data presented fails to show the conception of the presently 
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claimed invention of the '306 Patent. The test and protocol developed by Dr. Piatt in 
coordination with Nir was prepared for the purpose of reducing the toxicity pf IFN. Third, with 
that goal in mind, the results of the study provided showed "no efficiency" and as a result, Dr. 
Piatt did not believe that the use of IFN with GBC-590 worked for its intended purpose of 
reducing the toxicity of IFN. Patentee's allegations to the contrary are unsupported by the 
evidence. All the submitted evidence shows the contrary. 
C. Summary 

In summary, based on the above, the Examiner correctly found, at page 6, that "the 
Chang Declaration fails to demonstrate the conception of the invention before the priority date of 
the Klysov '946." 

HI. REJECTIONS RAISED PREVIOUSLY BY EXAMINE 

A. The Examiner Properly Rejected The Claims Based On Rubin In View Of 
Piatt 

At pages 17-18 of the October 18, 2005 Office Action, the Examiner properly rejects 
claims 1-8,11, 12,14-29, and 32-44 under 35 U.S.C. §103(a) as being unpatentable over Rubin 
(5,639,737) in view of Piatt (WO 97134907). As stated by Patentee, at page 15, Rubin teaches 
the "treatment of cancer using lactose, an antimetastatic agent, in combination with surgery or 
cytotoxic drugs." The Piatt 907 reference is relied upon for teaching that modified pectin has 
therapeutic utility as an antimetastatic agent. 

The Examiner further states that "Piatt teaches that modified citrus pectin that has 
therapeutic utility in the treatment and prevention of metastatic cancer. See abstract and pp 5-6. 
The modified citrus pectin is a demethoxylated polygalacturonic acid which is interrupted by 
rhamnose residues and having branches terminating in galactose or arabinose. See Fig. 1." 
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Based on this, the Examiner states that "it would have been obvious to one having ordinary skill 
in the art at the time the invention was made to substitute any known anti-metastatic agent for 
lactose in the method disclosed by Rubin. One having ordinary skill would reasonably expect 
success in substituting the disclosed MCP because Piatt had taught that MCP has this therapeutic 
utility. In the absence of unexpected results it would be within the scope of the practitioner to 
optimize the treatment protocol with respect to the timing and mode of administration through 
routine experimentation." 

However, at pages 17-18, the Examiner then agrees with Patentee that u in the response 
filed June 13, 2005, the patent owner argues that the cited references do not teach that a 
carbohydrate that binds galectins and having the recited polymeric structure would be effective 
at anything other than inhibiting metastasis and do not suggest that modified pectin would act to 
inhibit tumor growth." Following this statement, at page 16 of Patentee's December 19 lh Reply, 
Patentee alleges that: 



As the Examiner admits, there is no indication in qn^ of the 
references cited by the Examiner or the Requester that a 
carbohydrate that binds to a galectin and comprises a polymeric 
backbone having side chains dependent therefrom would be 
effective at anything other than inhibiting metastasis, and certainly 
no suggestion can be found that modified pectin would act to 
inhibit the growth of a tumor. 

However, at page 18, the Examiner then states that: 

the references would make it obvious to take the steps required by 
the method regardless of what was or was not known about the 
mechanism of the modified pectin. Based on the teachings of the 
references, one of ordinary skill would be motivated to use the 
modified citrus pectin in combination with a chemotherapeutic 
agent or cancer surgery for reasons set forth above. The population 
in need of tumor inhibition would clearly have substantial if not 
complete, overlap with the population in need of metastasis 
inhibition . The recognition of another advantage which would flow 
naturally from following the suggestion in the prior art cannot be 
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the basis for patentability when the differences would otherwise be 
obvious [emphasis added]. 

In response, at page 16 of Patentee's December 19 th Reply, Patentee argues that "because 
of this gap, Patentee submits that one of skill in the art at the time of filing reading these 
references would lack motivation to use modified pectin or any other carbohydrate as defined in 
the claims in combination with an oncolytic chemotherapeutic to inhibit the growth of a tumor, 
and would have no expectation that such a carbohydrate would enhance the efficacy of an 
oncolytic chemotherapeutic to inhibit the growth of a tumor." 

Requester agrees with the Examiner that "based on the teachings of the references, one of 
ordinary skill would be motivated to use the modified citrus pectin in combination with a 
chemotherapeutic agent or cancer surgery for reasons set forth above. The population in need of 
tumor inhibition would clearly have substantial, if not complete, overlap with the population in 
need of metastasis inhibition." For support, attached as Exhibit 8 are a compilation of abstracts 
from a variety of scientific journals that demonstrate that there is a substantial overlap in the area 
of research for inhibiting tumors and for inhibiting metastasis. Moreover, Exhibit O, which 
Patentee submitted with its December 19 lh Reply, repeatedly describes modified pectin as 
inhibiting both tumor growth and metastasis See e.g. Abstract, pp. 8350, 8351, 8353, 8355, and 
8357. 

To attempt to reply to the Examiner's obviousness showing, at page 16 of Patentee's 
December 19 th Reply, Patentee argues that 

Exhibit N, a paper discussing modified citrus pectin's relationship 
to galectin-3, is instructive in this regard. The paragraph bridging 
pages 529 and 530, for example, describes how "MCP significantly 
reduced the formation of homotypic aggregates .... Most probably, 
the non-branched MCP mimics the behaviour [sic] of the specific 
sugar inhibitor, i.e., lactose The paragraph concludes: "it may 
be suggested that MCP could prevent metastasis by disrupting cell- 
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cell and cell-matrix interactions that are crucial for tumor cells to 
form metastatic lesions." These are processes important for a 
dislocated tumor cell to implant in a new location; for an 
established tumor, these processes are no longer relevant to 
continued tumor growth. 

Patentee conclusion that the article is not "relevant to continued tumor growth" has no scientific 

basis. Patentee cites to no evidence (either through a Declaration or other supporting documents) 

to support their conclusion. In contrast, as stated in the conclusion, at page 531, "from the 

results presented here, we may draw the following conclusions ... they do play a key role in 

homotypic aggregation and anchorage-independent growth of tumor cells ." 

In another attempt to reply to the Examiner's obviousness showing, at pages 16-17 of 

Patentee's December 19 th Reply, Patentee argues that: 

Furthermore, Patentee submits herewith several documents 
indicative of the fact that the combination of a galectin-bindinp 
polysaccharide with a chemotherapeutic leads to unexpected 
results . First, Patentee submits the declaration of Yan Chang under 
37 C.F.R. §1.132, which presents data showing the effects of 
lactose (the anti-metastatic agent taught by Rubin et al.) and a 
modified pectin material (6527) on a melanoma cell line. As can 
readily be seen, lactose has essentially no effect on these cells, yet 
6527 induces significant apoptosis. This advantage of a polymeric 
carbohydrate that binds to a galectin would apply whether used in 
combination with chemotherapy or surgery, and represents an 
unexpected advantage of replacing lactose with such a polymeric 
carbohydrate viewed from the vantage of Rubin and Piatt 
[emphasis added]. 

The experiment that the Chang 1.132 December 19, 2005 Declaration discusses does not 
demonstrate "the combination of a galectin-binding polysaccharide with a chemotherapeutic 
leads to unexpected results" for at least the following reasons. First, the pending claims require a 
combination of an "oncolytic chemotherapeutic" and a carbohydrate. The Chang experiment did 
not involve this combination. Instead, the Chang experiment used either lactose or modified 
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pectin. Thus, the Chang experiment is not "indicative of the fact that the combination of a 
galectin-binding polysaccharide with a chemotherapeutic leads to unexpected results. 

Second, the Chang experiment relates to measuring mitochondrial activity of a cell. 
Chang reports that lactose had '-negligible effect on mitochondrial activity" while modified 
pectin had "substantial decrease in mitochondrial activity." As is readily known, mitochondria 
are sometimes described as "cellular power plants", because their primary function is to convert 
organic materials into energy in the form of ATP via the process of oxidative phosphorylation. 
However, Chang fails to explain why an inhibition of mitochondrial activity would be related to 
inhibiting tumor growth - as required by the pending claims. Chang also makes the naked 
assertion that mitochondrial activity is directly related to apoptosis. Also well known, apoptosis 
is one of the main types of cell death. Thus, Chang also fails to explain why a decrease in 
mitochondrial activity is directly related to apoptosis. 

Third, Chang failed to use the proper test to measure apoptosis. Patentee previously 
submitted a December 19, 2005 Declaration of Cotter. Paragraph 2 of the Cotter Declaration 
details the proper test for measuring apoptosis - staining cells and analyzing by flow cytometry. 
Based on these reasons, the Chang experiment should be given no weight so as to demonstrate 
that "the combination of a galectin-binding polysaccharide with a chemotherapeutic leads to 
unexpected results." 

At page 17, Patentee again attempts to rely on the results of the Piedmont Research study 
to argue "unexpected" results. As detailed above, at a minimum, this study fails to show the type 
of results that one would conclude as "unexpected." 

In yet another attempt to reply to the Examiner's obviousness showing, at pages 17 of 
Patentee's December 19 th Reply, Patentee "submits a declaration of Haiyong Han under 37 
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C.F.R. § 1.132. This declaration describes experiments relating to the combination of modified 
pectin with docetaxel, paclitaxel, and gemcitabine. The various combinations were tested using a 
variety of different conditions on a variety of cancer cell lines, and under many of these 
conditions, increased efficacy or even synerfiism was found , particularly for combinations with 
paclitaxel" [emphasis added]. 

As detailed below, the Han experiment is completely unreliable and erroneous because 
the precision with which "survival" was determined was not reproducible even for repeats of the 
same experiments. When reproducibility was acceptable, the experiment failed to show any 
effect of the combination. As such, the results do not show any synergism. Specifically, the Han 
experiment measured the percent survival of cells (in vitro) after incubation of the cells with (a) 
MCP (GSC-100), (b) chcmo drug, each separately (Taxotcrc, Gemcitabine, Taxol), and (c) 
combination of MCP + one of the chemo, either simultaneously or sequentially. 

In Fig. 1, GCS-100 + Taxotere, a direct mixture gave no effect. At page 8, Dr. Han 
concedes that this was merely "an additive effect." Moreover, the following analysis 
demonstrates the unreliability of the experiment. The curve for Fig. 1 for Taxotere should 
continuously go down to zero survival. Clearly, the more chemotherapeutic agent administered 
then the less survival should occur. However, the curve went down, then turned up, then down 
again. It cannot be like this. The long "bump" between 0.01 uM and 1.5 uM reflects a systematic 
error of the experiment. However, based on the description, there were too many factors 
involved in the experiment to try to determine what created these systematic errors - e.g. 
improper/inaccurate washing of the cells, adding more staining agent than it should have been, 
wrong measuring of optical density of the solution. Since the two experiments were conducted 
concurrently, the systematic error was the same in both of them (see Figure 1). 
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Fig. 2 relates to GCS-100 + Taxotere with a different cell line. At page 8, Dr. Han again 
concedes that their effect was "more additive rather than synergistic." Again, clearly, the curves 
are not as smooth as they should be and thus, an experimental error was evident. 

Fig. 3 relates to GCS-100 + Gemcitabine. At page 8, Dr. Han again concedes that there 
was "no synergy observed" for the combination. 

Figs 4, 5, 6 were principal repeats of Figs. 1, 2 and 3, but with lower MCP amount 
(suppression was set at not about 50%, but at 10-20%). Again, at page 10, Dr. Han concedes that 
"no synergestic effects were observed in these treatments either." 

The Han experiment then adds the compounds together and keeps them together for 
different time periods, namely 14, 24, 48 and 72 hrs. Taxol was used as a chemo drug. Only one 
cell line was used, named B16. Reviewing the data show that, after 14 hrs - no effect, after 24 
hrs - some alleged effect, after 48 hrs - a good alleged effect, and after 72 hrs - no effect again. 
This data is unreliable because, if the cells did not survive after 48 hrs, then the cells could not 
have survived after 72 hrs. Specifically, Figure 7 shows that, after 14 hrs incubation, no effect 
of Taxol on MCP. Again, at page 11, Dr. Han concedes that "there would be no detectable 
synergistic effect." For Figure 8, an increase of Taxol resulted in an increase in cell survival - 
this is wrong. Thus, the data is unreliable. For Fig. 9, the data is again completely unreliable. For 
example, if you compare the same curves for 'Taxol only", in the same range of concentrations, 
with the same cell line (B 16), in Figs. 7, 8, and 9, they should be the same. However, in 
actuality, they are not. For Fig. 10, at page 11, Dr. Han concedes that there was no synergistic 
effects. 

Figures Fig. 1 1 and 12 show "waves" on the graphs which should not be there and thus, * 
the data is unreliable. In Figs. 1 1, 12 and 13 - the same amount of GCS-100 (80 mcg/mL) on B16 
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gave suppression of the survival to 69%, 70% and 90% (the figures are supposed to be the same). 



Nevertheless, the conclusion on "the effect" is based on the last point (90% survival). If you take 
70%, there is no effect anymore. 

Figs. 14, 15 and 16 relate to the same material (GCS-100) and the same cell line (PaCa-2 
cells) - the survival for the same 120 mcg/mL of GCS-100 is 58%, 41% and 42%. According to 
Dr. Han, the figure (58%) gives the best effect (page 14 of the Report). If, however, the value is 
change from 58% to 41-42% (as more likely), no effect is shown. This again shows the 
unreliability of the data. 

For Figs. 17-19, at page 14, Dr. Han concedes that "unfortunately, the synergistic effects 

in these combinations treatment were not as strong...". Finally, for Figure 20 -23, at page 19, Dr. 

Han again concedes that "increased concentrations of GCS-100LE did not add much to the 

synergestic effects." Moreover, as shown by the Figures, the control data are scattered all over 

the place and thus, make the whole experiment unreliable. In addition, with "Taxol only," the 

curves are so different, that the data cannot be analyzed reliably. 

In a further attempt to reply to the Examiner's obviousness showing, at pages 17 of 

Patentee's December 19 th Reply, Patentee: 

submits a declaration of Finbarr Cotter under 37 C.F.R. § 1.132. 
This declaration describes experiments relating to the ability of 
etoposide, with or without modified pectin, to trigger apoptosis in 
cells of two different cancer cell lines. As can be seen from the 
attached data, the addition of GCS-100, a modified pectin, 
increases the efficacy of etoposide in both cell lines by increasing 
the number of cells that undergo apoptosis. This effect would not 
be expected if GCS-100 were just another antimetastatic agent. 
Notably, in the K562 graph, it shows that the etoposide alone 
requires a dose level between 100 and 500 uM to achieve a 30% 
level of apoptosis, while in combination with 80 |ig/ml of GCS- 
100, similar levels of apoptosis are achieved using etoposide at a 
dose level between 5 and 10 - roughly an order of magnitude 
less. The practical effect of this result is that a patient would need 
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much less of a chemotherapeutic that may be responsible for 
unpleasant side effects, while still achieving the beneficial 
therapeutic results of a higher dose. This is indeed a valuable and 
unexpected result of the combination therapy as claimed. 

Patentee's conclusion that this experiment is "indeed a valuable and unexpected result" is wrong. 
Based on the prior art, this experiment could be predicted. For example, Exhibit O, which 
Patentee submitted with its December 19 th Reply states the following at page 8350: "Modified 
citrus pectins (MCP) are complex carbohydrates capable of combining with carbohydrate- 
binding domain of Galectin-3 [ref Raz et al., 1994]." Moreover, at col. 5, lines 41 through col. 
6, line 40, the '306 Patent specification expressly discloses that it was well known regarding 
galectin-3 role with cancer cells and inhibiting apoptosis. Consequently, suppression of cancer 
cell growth is not unpredictable. 

Finally, in an attempt to reply to the Examiner's obviousness showing, at pages 17-18 of 
Patentee's December 19 th Reply, Patentee submits as "Exhibit O, which is a copy of a recently 
published paper showing results of combination therapy with GCS-100 and the chemotherapy 
dexamethasone. The Examiner's attention is drawn in particular to Figure 4B, which depicts 
results of combining GCS-100 with dexamethasone on MM. 1 S cells." Patentee then alleges 
that "these are all advantages of combination therapy that could not have been expected for 
combining a mere antimetastatic agent with a chemotherapy. These are all unexpected results 
which further support the patentability of the claimed invention over the Examiner's proposed 
combination." As shown below, the data is expected regarding modified pection having an anti- 
cancer (anti-tumor, anti-metastatic) effect. 

In the "Introduction" (page 8350), the paper says: "Modified citrus pectins (MCP) are 
complex carbohydrates capable of combining with carbohydrate-binding domain of Galectin-3 
(ref. Raz et al., 1994). These compounds have been shown to inhibit the growth and metastasis of 
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cancer cells and have shown antiangiogenic activity (ref. 2002). ... In the present study, we asked 

(a) whether GCS-100 affects multiple myeloma cell viability and (b) whether a combination of 

minimally toxic doses of GCS-100 with other conventional anti-multiple myeloma drugs 

overcomes drug resistance and enhances anti-multiple myeloma activity". After the description 

of obtained results, in the "Discussion" (page 8355), the paper says: "The finding that GCS-100 

induces apoptosis in multiple myeloma cell lines and patient cells is consistent with various other 

studies showing the antitumorigenic activity of MCP both in vitro and in vivo (ref 1994, 2002, 

1992, 1995). Consequently, the paper admits that the findings are "consistent" with the earlier 

state of the knowledge - clearly not "unexpected results." 

B. The Examiner Properly Rejected The Claims Based On Fujimoto In View 
Of Piatt 

At pages 18-20 of the October 18, 2005 Office Action, the Examiner rejects claims 1-4, 
7, 8, 11, and 14-23 as unpatentable under 35 U.S.C. 103(a) as being obvious over Fujimoto et al, 
(Eur. J. Cancer, 1991) in view of Piatt et al (WO 97/34907). The Examiner also applied this 
rejection to new claims 24-29 and 32-44. The Examiner states that "Fujimoto teaches the 
adjuvant administration of an antitumor polysaccharide to patients undergoing surgery for gastric 
cancer. The reference also suggests the addition of antitumor drugs to this protocol. See abstract. 
The reference further states that metastasis at the time of surgery is responsible for the recurrence 
of cancer. See first paragraph. The reference does not teach the administration of a galectin- 
binding carbohydrate, such as modified citrus pectin, in combination with cancer surgery." 

At pages 19-20 of Patentee's December 19 th Reply, Patentee alleges that: 

As an initial matter, as Fujimoto et al. clearly indicate that 
metastases are a result of surgery, Fujimoto et al. neither teach 
nor suggest using an antimetastatic agent in patients who do not 
receive surgical treatment. Setting aside the involvement of 
surgery, however, the Examiner's proposed combination of 
Fujimoto et al. and Piatt hinges on the art's teachings of 
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modified pectin as an antimetastatic agent, just as for the 
proposed combination of Rubin and Piatt. As Patentee has 
cancelled the claims that recite combinations with surgery, 
Patentee submits that the arguments and showings of 
unexpected results set forth above with respect to the rejection 
based on Rubin and Piatt apply equally to the rejection based on 
Fujimoto et al. and Piatt. Accordingly, for those same reasons, 
Patentee submits that the remaining claims are patentable over 
the combination of Fujimoto et al. and Piatt. Reconsideration 
and withdrawal of this rejection are respectfully requested. 

As detailed above, Patentee failed to show "unexpected" results. In addition, Patentee 

misstates the present scope of the rejected claims. The pending claims include "comprising" 

language and thus, are open-ended - they do not preclude surgery in addition to the 

administering the combination of a carbohydrate with an antitumor agent. Thus, as the Examiner 

states, the Fujimoto reference is an obvious teaching - "administration of an antitumor 

polysaccharide to patients undergoing surgery for gastric cancer. The reference also suggests the 

addition of antitumor drugs to this protocol." Moreover, Requester submits that Patentee failed 

to respond to the Examiner's further rejection stated below: 

Piatt teaches as set forth above. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made 
to add MCP (with or without other chemctherapeutics) to the 
surgical protocol of Fujimoto for the expected additive effects 
disclosed in the art. Fujimoto states that surgical metastases are 
responsible for recurrences in these patients. Therefore the artisan 
would be motivated to add MCP for its ant i -metastatic activity 
with a reasonable expectation of success. In the absence of 
unexpected results it would be within the scope of the practitioner 
to optimize the treatment protocol with respect to the timing and 
mode of administration through routine 
experimentation. 

The patent owner argues in the response filed June 13,2005 that 
sizofiran was disclosed as an immunotherapeutic, and there would 
be no motivation to substitute a modified pectin for this 
carbohydrate. Again, the examiner agrees, but that is not what was 
stated in the rejection. The rejection states that it would be obvious 
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to add the modified pectin to the Fujimoto protocol as an anti- 
metastatic agent, in addition to, not substituting for, another agent. 

The patent owner further argues that the references, including Piatt 
'807 "ascribes no independent biological activity whatsoever to 
modified pectin, and discusses only its use as a delivery vehicle for 
nucleic acids." First of all, this is not the reference used in the 
rejection, Furthermore, it is not typically the case that every single 
thing that is known about a product, such as modified citrus pectin, 
is specifically disclosed in every reference using said product. The 
fact that the patent owner can cite a reference wherein no 
independent biological activity is disclosed is not persuasive. The 
one used by the examiner does, in fact, disclose biological activity. 

The patent owner further contends that yet another reference (Piatt, 
JNCI) not used in the rejection does not suggest the ability of 
modified citrus pectin would impact tumor growth. The fact that 
this is not specifically disclosed is not relevant, as discussed above. 
The requester agrees with the rejection and further cites other 
references disclosing biological activity of modified citrus pectin. 

Requester respectfully requests that the Examiner maintain this rejection. 

C. The Examiner Properly Rejected The Claims Based On Rubin In View Of 
Piatt and Ros 

At page 20 of the October 18, 2005 Office Action, the Examiner rejects Claim 9 and 30 
under 35 U.S.C. 103(a) as being unpatentable over Rubin (US 5,639,737) in view of Piatt et al 
(WO 97/34907) as applied to claims 1-4, 7, 8, 11, 14-29 and 32-44 above and farther in view of 
Ros et al, (Carbohyd. Res., 1996). 

The Examiner states that: 

Rubin teaches as set forth in the previous Office action. Piatt 
teaches as set forth in the previous Ofice action. The reference 
does not teach modified citrus pectin that is prepared 
enzymatically. However, the reference suggests that other 
procedures and experimental conditions may be used to prepare the 
MCP. See paragraph bridging pp 6-7. 

Ros teaches the enzymatic hydrolysis of pectin. See pp 272-3. 
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It would have been obvious to one having ordinary skill in the art 
at the time the invention was made to use any method, such as 
enzymatic, known in the art to depolymerize pectin to arrive at the 
MCP having anti-metastatic activity for use in the method made 
obvious by the combination of Rubin and Piatt, as set forth above. 
Piatt had taught the general physical requirements and suggested 
the use of other methods. Therefore it would be within the scope of 
the aftisan to use the method taught by Ros to prepare an 
appropriate product through routine experimentation with a 
reasonable expectation of success. 

At page 20 of Patentee's December 19 th Reply, Patentee alleges that "Claims 9 and 10 
are rejected under 35 U.S.C. § 103(a) as allegedly being unpatentable over the '737 patent, 
Fujimoto et al., Ros et al., and, Renard et al. Patentee respectfully traverses this rejection to 
the extent it is maintained over the claims as amended. Patentee submits that claims 9 and 10 
are patentable over these references for the same reasons as the claims from which they 
depend, as has been elaborated above. Reconsideration and withdrawal of this rejection are 
respectfully requested." Based on Patentee's failure to substantively respond and 
Requester's arguments, detailed above, Requester request that the Examiner maintain the 
rejection. 

D. The Examiner Properly Rejected The Claims Based On Rubin In View Of 
Piatt And Renard 

At page 21 of the October 18, 2005 Office Action, the Examiner rejects Claims 10 and 
31 under 35 U.S.C. 103(a) as being unpatentable over Rubin (US 5,639,737) in view of Piatt et al 
(WO 97134907) as applied to claims 1-4, 7, 8, 1 1, 14-29 and 32-44 above and further in view of 
Renard et al, (Carbohyd. Res., 1995). 

The Examiner states that: 

The claims have been amended as set forth above. Rubin teaches 
as set forth in the previous Office action. 
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Piatt teaches as set forth in the previous Office action. The 
reference does not teach modified citrus pectin that is prepared 
thermally. However, the reference suggests that other procedures 
and experimental conditions may be used to prepare the MCP. See 
paragraph bridging pp 6-7. 

Renard teaches the thermal hydrolysis of pectin. See pp 156-7, 
section 2. 



It would have been obvious to one having ordinary skill in the art 
at the time the invention was made to use any method known in the 
art, such as thermal, to depolymerize pectin to arrive at the MCP 
having anti-metastatic activity for use in the method made obvious 
by the combination of Rubin and Piatt, as set forth above. Piatt had 
taught the general physical requirements and suggested the use of 
other methods. Therefore it would be within the scope of the 
artisan to use the method taught by Renard to prepare an 
appropriate product through routine experimentation with a 
reasonable expectation of success. 

At page 20 of Patentee's December 19 th Reply, Patentee again alleges that "Claims 9 

and 10 are rejected under 35 U.S.C. § 103(a) as allegedly being unpatentable over the 737 

patent, Fujimoto et al., Ros et al., and, Renard et al. Patentee respectfully traverses this 

rejection to the extent it is maintained over the claims as amended. Patentee submits that 

claims 9 and 10 are patentable over these references for the same reasons as the claims from 

which they depend, as has been elaborated above. Reconsideration and withdrawal of this 

rejection are respectfully requested Based on Patentee's failure to substantively respond 

and Requester's arguments, detailed above, Requester request that the Examiner maintain the 

rejection. 
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IV. CONCLUSION 

In view of the arguments presented above, Requester contends that the amended claims 
as well as the newly submitted claims are not patentable over the prior art. Requester respectfully 
requests that rejections of these claims be maintained. 



Dated: January 18, 2006 



'Barry<fTSctfindler 
Reg. No. 32,938 
Attorney For Requester 
Pro-Pharmaceuticals, Inc. 
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Antitumor potential of interferon-gamnia: retroviral 
expression of mouse interferon-gamma cDNA in two kinds of 
highly metastatic mouse tumor lines reduces their 
turoorigenicity. 

Yanagihara K , Sevama T . Watanabe Y 

Department of Pathology, Hiroshima University, Japan. 

The antitumor effects of interferon (IFN)-gamma were examined in two 
types of malignant metastatic mouse tumor cell lines following their 
transfection with the IFN-gamma gene by retroviral gene transfer. In both 
ovarian and lung tumor lines, but more markedly in the latter, subcutaneous 
(s.c.) tumor progression of the IFN-gamma-producing cells was profoundly 
suppressed in the normal syngeneic as well as in athymic nude mice. In 
addition, experimental metastasis via the tail vein of the IFN-gamma 
producers was also suppressed. Lung tumor suppression was abolished by 
X-irradiation of the syngeneic mice or by the administration of 
antiasialoganglioside GM1 antibodies into the nude mice. These results 
suggest that tumor suppression is due to the effect of the tumor-derived IFN- 
gamma on the host antitumor mechanisms including natural killer cells. 
Moreover, tumorigenicity of several unrelated tumor cells was significantly 
reduced when s.c. injected as a mixture with the apparently benign IFN- 
gamma-producing lung tumor cells, so that such 'non-malignant' IFN- 
gamma-producing cells may have therapeutic benefit against certain other 
malignant tumors. 

PMID: 8173232 [PubMed - indexed for MEDLINE] 
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Mouse tumor necrosis factor (TNF) was purified from serum 
through a series of steps, and each step was monitored for L-cell 
cytotoxicity in vitro and tumor-necrotizing activity in vivo. The 
two activities copurified and could not be dissociated. Purified 
mouse TNF has a specific activity of 2.2 x 10 7 (L-cell assay in 
the absence of actinomycin D) and I M g causes necrosis of the 
standard TNF-sensitive sarcoma Meth A. TNF has a M f of 39,000 
± 2000 by gel filtration and a M f of 16,000-1 8,000 by 
NaDodS0 4 /PAGE. Both molecular weight forms display 
cytotoxic and necrotizing activities. TNF has a pi of 3.9 and is 

!? tfy f in ' Pr0tea u e ' ClaStaSe > and a ~ ch y moti yPsin but not by neuraminidase or papain These 
characteristics of nonrecombinant mouse TNF clearly resemble those of recombinant human and mouse 
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We have been developing a series of nonpeptidic, small molecule farnesyl protein transferase inhibitors 
that share a common tricyclic nucleus and compete with peptide/protein substrates for binding to 
farnesyl protein transferase. Here, we report on pharmacological and in vivo studies with SCH 66336 a 
lead compound in this structural class. SCH 66336 potently inhibits Ha-Ras processing in whole cells 
and blocks the transformed growth properties of fibroblasts and human tumor cell lines expressing 
activated Ki-Ras proteins. The anchorage-independent growth of many human tumor lines that lack an 
actuated ras oncogene is also blocked by treatment with SCH 66336. In mouse, rat, and monkey 
systems, SCH 66336 has excellent oral bioavailability and pharmacokinetic properties. In the nude 
mouse, SCH 66336 demonstrated potent oral activity in a wide array of human tumor xenograft models 
including tumors of colon, lung, pancreas, prostate, and urinary bladder origin. Enhanced in vivo 
efficacy was observed when SCH 66336 was combined with various cytotoxic agents 
(cyclophosphamide, 5-fluorouracil, and vincristine). In a Ha-Ras transgenic mouse model, prophylactic 
treatment with SCH 66336 delayed tumor onset, reduced the average number of tumors/mouse, and 
reduced the average tumor weight/animal. In a therapeutic mode in which gavage treatment was initiated 
after the transgenic mice had developed palpable tumors, significant tumor regression was induced by 
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Dendritic cells (DCs) have been well characterized for their 
ability to initiate cell-mediated immune responses by stimulating 
naive T cells. However, the use of DCs to stimulate antigen-activated T cells in vivo has not been 
investigated. In this study, we determined whether DC vaccination could improve the efficacy of 
activated, adoptively transferred T cells to induce an enhanced antitumor immune response. Mice 
bearing B16 melanoma tumors expressing the gplOO tumor antigen were treated with cultured, activated 
T cells transgenic for a T-cell receptor specifically recognizing gplOO, with or without concurrent 
peptide-pulsed DC vaccination. In this model, antigen-specific DC vaccination induced cytokine 
production, enhanced proliferation, and increased tumor infiltration of adoptively transferred T cells. 
Furthermore, the combination of DC vaccination and adoptive T-cell transfer led to a more robust 
antitumor response than the use of each treatment individually. Collectively, these findings illuminate a 
new potential application for DCs in the in vivo stimulation of adoptively transferred T cells and may be 
a useful approach for the immunotherapy of cancer. 
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step han.vorburq er(fftin_____ 

Keywords: mice; rat, tumour, tumourigenesis: reduction; nflnement : toxicity testing r.^nn^ty 
Duration: 2 years End of the Project: 2007 
Background and Aim 

n^STS V nt 'l today the use of animal tumor models is still the most informative approach to obtain 

antineoplastic agents. In most P re-c.inica. mSKSSSS of 
2T k [ ?° r l0Cat,0n and s,ze ref ' uired sacrificing the animal. Furthermore gene expression 
P TZZ b n etW ! en 0611 im P |anta «°n and ^mor collection remained enigmaS 9 express,on 

g^^eTsfon: ammalS * * evaluate tumor 9 rowth a <* kinetics of 

Jmeraed Th^ZT ^ T th ° dS f0r ,n '™° anal * ses of tumor 9 rowt h and gene expression have 
9 t !' Tnemost Prominent approach, bioluminescent imaging (BLI) is an imaaina me hod »hp» 

X^^lSZ ° f T eXpr6SSing li9ht - emittin9 AmesVlke the ffi^iSSiflh 
E£?toS th,s J non - inva sive method to visualize tumor cells in-vivo required the cell- 

S° be specifically engineered to emit detectable light. Likewise, in the few studies that used soiuh * 

3 -eltru^ -d.es genes of the maternal 

- SSSISSS^^ C f e " S W ° Uld e ' iminate the neCCSSity for Stab| y transfected cell-lines. 
a^TeTsteS^^ to ™ St ^ b " no, to norma, ce„s would 

«S , fS?l2 , | 0f the h T an telomeras e reverse transcriptase (hTERT) is a general principle of cancer 
from hTPPT n0rmal f° malic cells - We recent 'V snowed that tumor-specific iw^XSSST 
aZ We ^IZnTn^ th f 4 tar 9 eti "9 « Pro-apoptotic genes to cancer Si ' 

9r0W,h ^ ^ — as a 

Method and Results 

in progress (present status) 

2 n n f e th e f res * on Preliminary results indicated that the promoter is stronTenough to altow" 
detect ( on of the reporter gene by BLI. Further methods will include: in-vitro: MTT-cell pSiferaton 
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Related Articles, Links 



Synergistic chemsensitization and inhibition of tumor growth 
and metastasis by the antisense oligodeoxynucTe^tide ti?gefine- 
clustenn gene in a human bladder cancer model. 

Mlyakefl, Bara I, Kamidonn S. Gleave MR 

nw/I!! T PreSSi °" ,S hi8Wy u P- re 8 ulated in ^veral normal and malignant 

ZZ^Z?clT° SlS A,th ° U8h reCent Stud,es have demonstraS a 
protectee role of clustenn expression against various kinds of apoptotic 

stimuli the funcuonal role of clusterin in the acquisition of a therap^ 
re stant phenotype .n bladder caneer remains unknown. The objectives of 
S I:- 6 to whether antisense (AS) oligodeoxynucleotide 

(ODN) targeting the clustenn gene enhances apoptosis induced by cisplatin 

ODnTh ^ ? C J 1 *? ° f C ° mbined ™* AS clustenn 

ODN and cisplatm in the inhibition of KoTCC- 1 tumor growth and 
stasis in a human bladder cancer KoTCC- 1 model wStiaHy 
revealed the dose-dependent and sequence-specific inhibition of clusterin 
expression by AS clusterin ODN treatment in^oTCC-l ceSs a botifn^NA 
and protein levels. Clusterin mRNA was increased in a dose dependent 
manner by c.splatin treatment at concentrations < or =10 mg/Tand 

h ZTl^ U ^ lat T induced ^ 10 mg/ml cisplatin peaked by 48- 
h post-treatment and began decreasing by 72-h post-treatment. Although 
Aere was no s.gmflcant effect on growth of KoTCC- 1 cells AS c ustefin 
Ko£rf m T Si8n i fican ! ,v enhan <* d cisplatin chemo Jsitlvfty of 
rh« T 7 °f $ m 3 dose - de P end ent manner, reducing the IC(50) by >50% 
Characteristic apoptotic DNA ladder formation and cleavage of U(ad£ 

Ist^O^T, ^ detCCted 3fter C ° mb,ned t-atment with AS 
clustenn ODN and cisplatin but not either agent alone. In vivo systemic 
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Breast 
Cancer 

Research 



Breast Cancer Gene Therapy Using a 
Metastasis Inhibitor 



University gfJLouthern ^'■fmuTi 
Investigators): Qinp Zhou , M.D., Ph D - 
Award Type: Career Development Awards > Postdoctoral F P lin W ch; p 

Award Cyc.e: laZffiWfcffl) Grant *: 3FB-0I25 Award A.ount: $75,599 

Research Priorities 

Innovative Treatment Modalities > Gene therap y nnrl ojherjritt^^ 



Initial Award Abstract ( 1 997) 

At the time of diagnosis, over 60% of breast cancer patients will have disease that has spread 
(metastas.s) from the primary site in the breast to other parts of the body. While the primary tumor 
can be removed, there is no adequate therapy for preventing the spread of the tumor to secondary 
sues. We have been studying an anti-metastatic protein from the venom of the Southern copperhead 
snake, called contortrostatin (CN). This protein blocks the function of a group of cell surface 
receptors called .ntegrins, which are the key cellular receptors that allow cancer cell attachment 
movement, and migration in the body. Thus, the mtegnns on cancer cells are pnme targets to ' 
develop new drugs and treatment modalit.es. Presently we use an expenmental model where mice 
are .mplanted with human breast cancer cells in the mammary fat tissue to test CN for blockage of 
tumor growth and metastasis. Daily injections of CN into these tumors slows their growth rate and 
also reduces their metastatic spread by > 95 o/ 0 . We have evidence that this effect of CN is due to a 
comb.nat.on of three effects which include (i) impeding invasion of the cancer cells into blood 
vessels, („) preventing the attachment of cancer cells to the blood vessel wall, and (hi) blocking new 
blood vessel growth (angiogenesis) into tumors. 

Gene therapy is one of the most promising recent developments in medicine. Using a non-disease 
causing retrov.rus, new genes can be integrated into the chromosomes of cells. These genes can 
make new protems with therapeutic functions. We plan to use this approach to introduce the CN 
gene mto cells called myoblasts, wh.ch are precursors of muscle cells. The myoblast cells will be 
.mplanted mto the tumors, or other appropriate sites in the animals, to produce CN. We anticipate 
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ARTICLES 

Inhibition of tumor growth and 
metastasis by an immunoneutralizing 
monoclonal antibody to human vascular 
endothelial growth factor/vascular 
permeability factorl21 

M Asano, A Yukita, T Matsumoto, S Kondo and H Suzuki 

Bioscience Research Department, Tsulcuba Research Laboratory, Toagosei 
Co., Ltd., rbaraki, Japan. 
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We elucidated the relationship between vascular endothelial ' Articles by Suzuki, h . 

growth factor/vascular permeability factor (VEGF/VPF), which is a potent angiogenic factor, and the 
growth of pnmary and metastatic tumors using an immunoneutralizing monoclonal antibody against 
human VEGF/VPF 121. The monoclonal antibody, MV303, suppressed the growth of human umbilical 
vein endothelial cells (HUVEC) induced by VEGF/VPF 121 or VEGF/VPF 165 but did not inhibit its 
growth induced by basic fibroblast growth factor. MV303 inhibited the binding of 125I-VEGF/VPF121 
to HUVEC. We examined the effects of MV303 on tumor angiogenesis using a membrane chamber 
packed with the human fibrosarcoma cell line HT-1080 and implanted s.c into BALB/c mice The 
neovascularization induced by HT-1080 was inhibited by the i.v. injection of MV303 at a dose of 100 
micrograms/mouse. Furthermore, the growth of solid tumors of s.c. implanted HT-1080 in BALB/c nude 
mice was almost completely inhibited by the i.v. and s.c. administration of MV303 ten times from day 1 
at a dose of 1 00 micrograms/mouse (T/C values of tumor volume at day 1 8 were 0.20 and 0.18 
respectively). Tumor growth was suppressed when MV303 was administered, even from eight days after 
tumor moculation. MV303 suppressed the increase in lung weight caused by experimental metastasis 
w,th ,.v. inoculation of cultured HT-1080 cells to BALB/c nude mice. The life spans of the mice treated 
with MV303 were significantly prolonged. These results indicated that VEGF/VPF played an important 
role in both pnmary and metastatic tumor growth as a tumor angiogenesis factor. MV303 an 
immunoneutralizing monoclonal antibody against VEGF/VPF, potently inhibited both primary and 
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Inhibition or tumor growth and metastasis or rodent tumors by 
the angiogenesis inhibitor O-(chloroacetyl-carbamoyl) 
rumagillol (TNP-470; AGM-1470). 

Yamaoka M , Yamamoto T, Masaki T Ikevama S . Sudo K Fujita T . 

Pharmaceutical Research Laboratories ID, Takeda Chemical Industries Ltd 
Osaka, Japan. 

The effect of the potent angiogenesis inhibitor O-(chloroacetyl-carbamoyl) 
fumagillol (TNP-470), a semisynthetic analogue of fumagillin, on tumor 
growth and metastasis was studied using rodent tumors. Injection of TNP- 
470 s.c. inhibited tumor growth in a dose-dependent manner, and the rumor 
sizes of B16BL6 melanoma, M5076 reticulum cell sarcoma, Lewis lung 
carcinoma, and Walker 256 carcinoma were maximally reduced to 16, 10, 
17, and 4% of that in the respective control. The activity of TNP-470 upon 
i.v. injection was slightly weaker than that following s c. injection. This 
tendency was observed for all the tumors tested. Injection i.v. (infusion) of 
TNP-470 increased the life span of Walker 256 carcinoma-bearing rats by 
183% over the control, while bolus i.v. injection increased the life span by 
only 47%. TNP-470 reduced the number of pulmonary metastatic foci of i v 
inoculated B16BL6 melanoma in a dose-dependent manner, and the number 
of metastatic foci was reduced to 10% of that in the control by treatment 
with TNP-470 at 60 mg/kg, 3 times/week. The mean survival time of 
B16BL6 tumor-bearing mice treated with TNP-470 using this regimen was 
extended by 56% over that of control mice. TNP-470 at 10 mg/kg every day 
also reduced the number of metastatic foci of M5076 sarcoma in the liver 
after resection of the tumor from the primary site. Adriamycin at the same 
dose only slightly reduced the number of metastatic foci, even though TNP- 
470 and Adriamycin showed roughly equal inhibitory activity against 
M5076 sarcoma growth. TNP-470 extended the mean survival time of 
M5076 tumor-bearing mice by more than 100% over that of control mice at 
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ABSTRACT 



The efficacy of conventional cancer therapies such as sur- 
gery, chemotherapy and radiation is enhanced by the use of 
a therapeutic material which binds to and interacts with 
galechns. The therapeutic material can enhance apoptosis 
thereby increasing the effectiveness of oncolytic agents. Jt 
can also inhibit angiogenesis thereby moderating tumor 
growth and/or. metastasis. 
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METHOD FOR ENHANCING THE 
EFFECTIVENESS OF CANCER THERAPIES 

RELATED APPUCATJON 
[0001] This patent application claims priority of U.S. 
Provisional Patent Application Serial No. 60/299,991 filed 
Jun. 21, 2001, and entitled "Method for Enhancing the 
Effectiveness of Cancer Therapies." 

FIELD OF THE INVENTION 
[0002] This invention relates generally to methods and 
materials for the treatment of cancer. More specifically, the 
invention relates to methods and materials for enhancing the 
effectiveness of cancer therapies. 

BACKGROUND OF THE INVENTION 
[0003] Conventional treatment for cancers involves the 
use of chcmotherapcutic agents, radiation, and surgery, 
cither alone or in combination. The medical arts have* 
developed a number of treatments based upon the foregoing 
therapies. The present invention is directed to specific mate- 
rials which can act to enhance the effectiveness of the 
foregoing therapies. 

[0004] Gakclins comprise a family of proteins which arc 
expressed by plant and animal cells and which bind B-ga- 
Iactoside sugars. These proteins can be found on cell sur- 
faces, in cytoplasm, and in extracellular fluids. They have a 
molecular weight in the general range of 29-34 kD; they 
have an affinity for P-galactosidc containing materials, and 
have been found to play a number of important roles in 
biological processes including cell migration, cell-eel) adhe- 
sion, angiogenesis, cell fusion and other cell-cell interac- 
tions, as well as immune-based reactions and apoptosis. As 
such, the role of galectins is very strongly tied to cancer and 
other proliferative diseases. While there are a large number 
of galectins which manifest the foregoing activities, galec- 
tin-3 and galectin-1 have been strongly implicated in con- 
nection with cellular processes involving cancers. 

[0005] Galectin-3 is a carbohydrate binding protein hav- 
ing a molecular weight of approximately 30,000. It is 
composed of two distinct structural motifs, an ammo-termi- 
nal portion containing Gly-X-Y tandem repeats which are 
characteristic of collagens, and a carboxyl-terminal portion 
containing a carbohydrate binding site. Galeclin-3 is found 
in almost all tumors, and has a binding affinity for p-galac- 
toside-containing glyco-conjugatcs. Galectin-3 is believed 
to play a role in mediating cell-cell interactions and thereby 
fostering metastasis. It has been found that cells which have 
high expressions of galectin-3 are more prone to metastasis 
and are more resistant to apoptosis induced by chemo- 
therapy or radiation. It has also been reported in the litera- 
ture that galeclin-3 plays a role in promoting angiogenesis. 

[ ,^°??. TX Galec,in - 1 " a hi gMy conserved homodimcr of 

i. JT a ? d ?* of mc mosl abundant of the galectins. 
It binds to lamimn which has been found to exert strong 
regulatory effects on cellular interactions such as adhesion, 
proliferation, migration and differentiation. In this regard 
galeclin-l has been found to strongly influence these pro- 
cesses in various cells. It is believed to be implicated in ihe 
secretion of a number of cellular growth factors and inter- 
fculcms. Galeclin-l has been found to be expressed al very 
high levels in many cancer cells and is strongly implicated 
in metastasis. &J " u *'" w,,ca 



[0007] In accord with the present invention, it has been 
found that certain therapeutic materials can bind to galectins 
thereby inactivating them toward interaction with other 
carbohydrate materials and/or cells. Specifically, it has been 
found that treatment of galectin bearing cells with the 
therapeutic materials of this invention can inhibit the inter- 
action of those cells with other cells and/or biomolecules 
and thereby inhibit angiogenesis and enhance the efficacy of 
apoptosis- wducing therapies such as chemotherapy or radia- 
tion. Furthermore, these materials can inbftrii cell-cell inter- 
actions and thereby enhance the effectiveness of surgical 
therapies by inhibiting metastases, which arc often initiated 
by surgical dislodgement of cells. 

[0008] As will be explained in detail bereinbelow, the 
materials of the present invention are generally comprised of 
natural or synthetic polymers and oligomers. They are very 
low in toxicity and interact syncrgisticalry with heretofore 
employed cancer therapies so as to increase the effectiveness 
thereof. Through the use of tbe present invention, the 
dosages of potentially toxic therapies such as chemothera- 
pies and radiation may be reduced. likewise, the effective- 
ness of surgical therapies is enhanced by the use of tbe 
present invention. For example, since the methodology of 
the present invention acts to inhibit the post-surgery meta- 
static process, use of this invention allows a surgeon to 
implement more aggressive surgical therapies without being 
limited by tbe possibility of precipitating metastatic events. 
These and other advantages of the invention wfll be dis- 
cussed bereinbelow. 

BRIEF DESCRIPTION OF THE INVENTION 
[0009] Hiere is disclosed herein a method for enhancing 
the efficacy of a therapeutic treatment for cancer in a patient. 
The treatment being enhanced may comprise chemotherapy 
radiation therapy, surgery and combinations thereof. The 
method of the present invention comprises administering to 
a patient a therapeutically effective amount of a compound 
which binds to a galectin. This compound may be admin- 
istered prior to, after, or concomitant with the other treat- 
ment. 

[0010] A preferred class of therapeutic materials of the 
present invention comprises a polymeric backbone having 
side chains dependent therefrom. The side chains are termi- 
nated by a galactose or arabinosc unit. This material may be 
synthetic, natural, or semi-synthetic. In one particular 
embodiment, the therapeutic compound comprises a sub- 
stantially deraetboxylated polygalacturonic acid backbone 
which is interrupted with rhamnose residues. 
[0OU] la general, tbe materials of the present invention 
have a molecular weight in excess of 300 dalton. One 
specific group of materials has a molecular weight in the 
range of 300 to 2,000 daltons. In those instances where the 
materials of the present invention are based upon complex 
carbohydrates such as pectins, a preferred group of materials 
has a molecular weight in the range of 1-50 kilodaltoo. The 
therapeutic materials of the present invention may be admin- 
istered orally, by injection, transdermally, or by topical 
application, depending upon the specific type of cancer 
being treated, and the adjunct therapy. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0012] The present invention recognizes that the effective- 
ness of conventional cancer therapies such as chemotherapy, 
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surgery and radiation can be enhanced through the use of a 
therapeutic material which interacts with galectins. 

[0013] While galeclins are known to bind galactose and 
other such simple sugars in vitro, those simple sugars are not 
therapeutically effective in moderating galcctin mediated 
cellular processes in vivo. While not wishing to be bound by 
speculation, the inventors hereof presume that relatively 
small sugar molecules arc incapable of sustainably blocking, 
activating, suppressing, or otherwise interacting with other 
portions of the galcctin protein. Therefore, preferred mate- 
rials for the practice of the present invention generally 
comprise molecules which contain an active galcctin bind- 
ing sugar site, but which have somewhat higher molecular 
weights than simple sugars. Such molecules preferably have 
a minimum molecular weight of at least 300 daltons, and 
most typically a minimum molecular weight in the range of 
300-2,000 daltons. Some specifically preferred materials 
have yet higher molecular weight ranges. A preferred class 
of therapeutic materials comprises oligomeric or polymeric 
species having one or more sugars such as galactose or 
arabinose pendent therefrom. The oligomeric or polymeric 
backbone may be synthetic or organic. Materials of this type 

are disclosed in U.S. Pat. No. (EX Ser. No. 09/750, 

726) the disclosure of which is incorporated herein by 
reference. Such materials will preferably have a molecular 
weight in the range of 300-50,000 daltons and one particular 
material comprises a cellulose backbone with galactose 
terminated side chains pendent therefrom. It should be kept 
in mind that there is some inherent uncertainty in molecular 
weight measurements of high molecular weight carbohy- 
drates, and measured molecular weights will be somewhat 
dependent on the method used for measuring the molecular 
weight. Molecular weights given herein arc based on vis- 
cosity measurements, and such techniques are known in the 
art. 

[0014] One group of materials falling within this general 
class comprises a substantially dcmethoxylated polygalac- 
turonic acid backbone having rbamnose residues pendent 
therefrom. It is believed that in materials of ibis type, the 
terminal galactose or arabinose units pendent from the 
backbone bind to galectin proteins. The remaining bulk of 
the molecule potentiates the compound's action in moder- 
ating immune system response; and as discussed herein- 
above, the inventors, while not wishing to be bound by 
speculation, behevc thai ihc remaining bulk of ibe molecule 
cither interacts with remaining portions of the galectin 
protein and/or prolongs the binding of the sugar portion 
thereto. Materials of this general type are described by 
formulas I, II and III hereinbelow, and it is to be understood 
that yet other varianis of this general compound may be 
prepared and utilized in accord with th e principles of the 
present invention. 
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[0016] Pectin is a complex caibohydrale having a highly 
branched structure comprised of a polygalactuionic back- 
bone with numerous branching side chains dependent there- 
from. The branching creates regions which are characterized 
as being "smooth- and "hairy." It has been found that pectin 
can be modified by various chemical, enzymatic or physical 
treatments to break the molecule into smaller portions 
having a more linearized, substantially dc met boxy la ted 
polygalacturomc backbone with pendent side chains of 
rbamnose residues having decreased branching. This mate- 
rial is known in the art as modified pectin, and its efficacy in 
treating cancer has been established; although galectin 
blocker materials of this type have not been used in con- 
junction with surgery, chemotherapy or radiation. 

[0017] U.S. Pat. No. 5,895,784, the disclosure of which is 
incorporated herein by reference, describes modified pectin 
materials, techniques for their preparation, and use of the 
material as a treatment for various cancers. The material of 
the '784 patent is described as being prepared by a pH based 
modification procedure in which the pectin is put into 
solution and exposed to a series of programmed changes in 
pH which results in the breakdown of the molecule to yield 
therapeutically effective modified pectin. The material in the 
•784 patent is most preferably prepared from citrus pectin; 
although, it is to be understood that modified pectins may be 
prepared from pectin starting material obtained from other 
sources, such as apple pectin and the like. Also, modification 
processes may be accomplished by enzymatic treatment of 
the pectin, or by physical processes such as heating. Further 
disclosure of modified pectins and techniques for their 
preparation and use arc also disclosed in UJS. Pat. No. 
5,834,442 and U.S. patent application Ser. No. 08/024,487, 
the disclosures of which arc incorporated herein by refer- 
ence. Modified pectins of this type gcncraUy have molecular 
weights in the range of 1-50 kilodalton, and a preferred 
group of such materials has an average molecular weight in 
the range of 1-15 kilodalton, with a specific group of 
materials having a molecular weight of about 10 kilodalton. 

[0018] As disclosed in the prior art, such modified pectin 
materials have therapeutic efficacy against a variety of 
cancers. These materials interact with galectins, including 
golectin-1 and galectin-3, and in that regard abo have 
efficacy against immune based diseases. In accord with the 
present invention, the effect of conventional cancer therapies 
b enhanced by use of pectin materials and other materials 
which interact with galectins. These materials may be 
administered orally; or by intravenous injection; or by 
injection directly into an affected tissue, as for example by 
injection into a tumor site. In some instances the materials 
may be applied topically at the time surgery is carried out. 
Also, other techniques such as transdermal delivery systems, 
inhalation, subcutaneous implantation, or the like may be 
employed. 

[0019] Radiation therapy for cancer, which includes 
gamma radiation as well as particle beams, and oncolytic 
chemotherapeulic agents are cytotoxic, and their effective- 
ness in treating cancer is based upon the fact that cancerous 
cells are generally more sensitive to such cytotoxic therapies 
than are normal cells either because of their rapid metabo- 
lism, or because they employ biochemical pathways not 
employed by oormal cells. It is believed that these therapies 



exert their cytotoxic effects by activating programmed cell 
death, also referred to as apoptosis. Cells undergo apoptosis 
when they undergo a critical level of damage. A balance 
between the activities of apoptotic and anti-apoptotic intra- 
cellular signal transduction pathways is important toward a 
cell's decision of whether to undergo apoptosis or to attempt 
internal repair. It has been demonstrated that galectins, and 
specifically galcctin-3, are involved in both apoptosis resis- 
tance and tumor progression. 

[0020] Galectin-3 has been implicated in inhibiting apo- 
ptosis in cells treated with oncolytic agents such ascisplatin, 
genistein and the like. It was found that genistcin effectively 
induces apoptosis, without detectable ceD cycle arrest, in 
BT549 cells, which comprise a human breast epithelial cell 
line that does not express detectable levels of galectin-3. 
However, when galectin-3 trahsfected BT549 cells arc 
treated wUh genistein, cell cycle arrest at the G(2)/M phase 
takes place without apoptosis induction (Lin et al. Galec- 
tin-3 mediates genistein-induced G(2)/M arrest and inhibits 
apoptosis. Carcinogenesis 2000 November, 21(ll):1941-5). 
It was also found that although BT549 cells undergo anoikis, 
galectin-3 overcxpressing BT549 cells respond to the loss of 
cell adhesion induced by Gl arrest without detectable cell 
death. Studies also suggest that galectin-3 is a critical 
determinant for anchorage -independent cell survival of dis- 
seminating cancer cells in the circulation during metastasis. 
(Kim ei at Cell cycle arrest and inhibition of anoikis by 
galectin-3 in human breast epithelial cells. Cancer Res 1999 
Aug. 15; 59(16):4148-54). 

[0021] Galectin-3 has also been shown to protect cells 
from apoptosis by moderating cell-cell and cell-matrix inter- 
action, and has been shown to be involved in tumor pro- 
gression and metastasis. When galectin-3 transfected human 
breast cancer cells are compared with their parent cell line 
which do not express galectin-3. it is found that the over- 
expressing cells: (I) had a significantly enhanced adhesion 
to laminin, fibroncctin and vitronectin exerted both directly 
and/or via increased expression of specific in te grins; the 
cells also exhibited (2) a remodeling of those cytoskeletal 
elements associated with cell spreading, i.e. microfilaments; 
and (3) enhanced survival upon exposure to different apo- 
ptotic stimuli such as cytokine and radiation (Matarrese et al. 
Galectin-3 overexpression protects from apoptosis by 
improving cell adhesion properties. Int. J Cancer 2000 Feb 
15; 85(4):545-54). 

[0022] The role of galectins in promoting angiogenesis has 
also been shown. It is known that in order for a primary 
tumor to grow or metastasize the cell must release chemical 
information instructing endothelial cells to form blood ves- 
sels which nourish and support the tumor cell. Galectins 
have also proven to be involved in the processes or metasta- 
sis and angiogenesis. It is shown that galectin-3 affects 
chemotaxis and morphology, and stimulates capillary tube 
formation of IIUV-EC-C in vitro and angiogenesis in vivo. 
Endothelial cell morphogenesis is a carbohydrate -dependent 
process which is neutralised by specific sugars and antibod- 
ies. These findings demonstrate that endothelial cell surface 
carbohydrate recognition events can induce a signaling 
cascade leading to the differentiation and angiogenesis of 
endothelial cells (Nangia-Makker et al. Galectin-3 induces 
endothelial cell morphogenesis and angiogenesis. Am J 
Pathol. 2000 March; 156(3):899-909). The materials of the 
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present invention have been demonstrated to interact with 
galectins and inhibit angiogenesis. 

[0023] Clearly, galectins in general and gaIectin-3 in par- 
ticular have been demonstrated to have diverse and very 
significant effects on the growth and proliferation of cancer 
cells. Furthermore, compounds which block or neutralize the 
activity of galectins inhibit angiogenesis and promote apo- 
ptosis. Therefore, such material will beneficially enhance the 
effects of oncolytic therapies. Also, it has been demonstrated 
that such materials will strongly inhibit angiogenesis and/or 
metastasis; therefore, these materials will prevent or mini- 
mize metastatic events induced by surgical disruption of a 
rumor site. 

[0024] In accord with the present invention, a galectin 
binding therapeutic material is administered to a patient, in 
combination with conventional therapies such as surgery 
radiation or chemotherapy. The material is most preferably 
administered prior to the administration of the conventional 
therapy, so as to allow it sufficient time to interact with and 
bind to galectins in the tumor or in non-cancerous cells. 
Depending on the nature of the cancer and the therapy 
administration of the galectin binding therapeutic material 
may be continued while the other therapy is being admin- 
istered and/or thereafter. Administration of the galectin 
binding material may be made in a single dose, or in multiple 
doses. In some instances, administration of the therapeutic 
material is commenced at least several days prior to the 
conventional therapy, while in other instances, administra- 
tion is begun either immediately before or at the lime of the 
administration of the conventional therapy. In some 
instances, particularly with regard to surgical therapies, the 
carbohydrate material may be advantageously administered 
both before, during and after the therapy. 

[0025] The foregoing discussion has been primary 
directed toward modified pectin materials and materials 
which interact with galectins-1 and 3; however, it is to be 
understood that other galectins are also known to be 
involved in the progress of various cancers, and both the 
modified pectin material as well as the other therapeutic 
materials discussed hereinabove interact with galectins. 
Therefore, other materials and methods may be employed in 
the practice of the present invention. The foregoing discus- 
sion and description is illustrative of specific embodiments, 
but is not meant to be a limitation upon the practice thereof! 
It is the following claims, including all equivalents, which 
define the scope of the invention. 

1. A method for enhancing the efficacy of a therapeutic 
treatment for cancer in a patient, said therapeutic treatment 
being selected from the group consisting of: chemotherapy, 
radiation therapy, surgery, and combinations thereof, said 
method comprising the steps of: 

administering to said patient a therapeutically effective 
amount of a compound which binds to a galectin; and 



administering said therapeutic treatment to said patient. 

2. The method of claim 1, wherein said galectin is present 
on the cell surface of a tissue of said patient. 

3. The method of claim 1, wherein said compound binds 
to galectin-1 or galectin-3. 

4. The method of claim 1, wherein said compound com- 
prises a polymeric backbone having side chains dependent 
therefrom, said side chains being terminated by a galactose 
or arabinose unit. 

5. The method of claim 1, wherein said compound com- 
prises a substantially demetboxylated polygalacturonic acid 
which is interrupted with rhamnose residues. 

6. The method of claim 1, wherein said compound com- 
prises a carbohydrate. 

7. The method of claim 6, wherein said carbohydrate 
comprises a branched carbohydrate. 

8. The method of claim 1, wherein said compound com- 
prises a modified pectin. 

9. The method of claim 8, wherein said modified pectin 
comprises a pH modified pectin. 

10. The method of claim 9, wherein said modified pectin 
comprises an enzymatically modified pectin. 

11. The method of claim 8, wherein said modified pectin 
comprises a thermally modified pectin. 

12. The method of claim 8, wherein said modified pectin 
comprises a modified citrus pectin. 

13. The method of claim 1, wherein said compound has a 
molecular weight of at least 300 dalton. 

14. The method of claim 1, wherein said compound has a 
molecular weight in the range of 300-2,000 dalton. 

15. The method of claim 8, wherein said modified pectin 
has a molecular weight in the range of 1-50 kilodalton. 

16. The method of claim 8, wherein said modified pectin 
has a molecular weight in the range of 1-15 kilodalton. 

17. The method of claim 8, wherein said modified pectin 
has a molecular weight of approximately 10 kilodalton. 

18. The method of claim 1, wherein said step of admin- 
istering said compound to said patient comprises injecting 
said compound into said patient. 

19. The method of claim 1, wherein said step of admin- 
istering said compound to said patient comprises orally 
administering said compound to said patient. 

20. The method of claim 1, wherein said step of admin- 
istering said compound to said patient comprises adminis- 
tering said compound prior to administering said therapeutic 
treatment to said patient. 

21. The method of claim 1, wherein said step of admin- 
istering said compound to said patient comprises adminis- 
tering said compound to said patient after said therapeutic 
treatment is administered to said patient. 

22. The method of claim 1, wherein said compound is 
administered concomitant with said therapeutic treatment. 

***** 
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Date of Deposit: August 15, 2006 

Amendments to the Claims: 

Tliis listing of claims will replace all prior versions, and listings, of claims in the 
application. 

1- (Previously presented) A method for enhancing the efficacy of a therapeutic treatment 
for cancer in a patient, said therapeutic treatment being selected from the group consisting of: 
chemotherapy, radiation therapy, surgery, and combinations thereof, said method comprising the 
steps of: 

administering to said patient a therapeutically effective amount of a carbohydrate which 
binds to a galectin; and 

administering said therapeutic treatment to said patient. 

2. (Original) The method of claim 1, wherein said galectin is present on the cell surface 
of a tissue of said patient. 

3. (Previously presented) The method of claim 1, wherein said carbohydrate binds to 
galectin- 1 or galectin-3. 

4. (Previously presented) The method of claim ., wherein said carbohydrate comprises a 
polymenc backbone having side chains dependent therefrom, said side chains being tenninated 
by a galactose or arabinose unit. 

5 (Previously presented) The method of clain, ,, wherein said carbohydrate comprises a 
sobstanhally demethoxylated polygalacruronic acid which is interrupted with rhanurose residues. 

6. (Cancelled) 

h , \ (P rr S ' y ^ ° f ^ " ta * S3id —Pri-s a 

branched carbohydrate. 
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8. (Previously presented) The method of claim 1 , wherein said carbohydrate comprises a 
modified pectin. 

9. (Original) The method of claim 8, wherein said modified pectin comprises a P H 
modified pectin. 

10. (Original) The method of claim 9, wherein said modified pectin comprises an 
enigmatically modified pectin. 

U. (Original) The method of claim 8, wherein said modified pectin comprises a 
thermally modified pectin. 

12. (Original) The method of claim 8, wherein said modified pectin comprises a 
modified citrus pectin. 

13. (Previously presented) The method of claim 1, wherein said carbohydrate has a 
molecular weight of at least 3 00 dalton. 

14. (Previously presented) The method of claim 1, wherein said carbohydrate has a 
molecular weight in the range of 300-2,000 dalton. 

15. (Original) Tbe method of claim 8, wherein said modified pectin has a molecular 
weight m the range of 1 -50 kilodalton. 

we" J\ ( ° riginaI) ^^"^'"^^"^V^^**^ 
weight m the range of 1-15 kilodalton. 

weu*t 7' ™ eme * 0d0f ^ 
weight of approximately 1 0 kilodalton. 
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18. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises injecting said carbohydrate into said patient. 

19. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises orally administering said carbohydrate to said 
patient. 

20. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises administering said carbohydrate prior to 
administering said therapeutic treatment to said patient. 

21. (Previously P resented ) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises administering said carbohydrate to said patient after 
said therapeutic treatment is administered to said patient. 

22. (Previously presented) The method of claim 1, wherein said carbohydrate is 
administered concomitant with said therapeutic treatment. 

23. (Previouslypresented) A method for enhancing the efficacy of a therapeutic 
^entor cancer inapatient, said therapeutic treatment being seiected from chemotherapy, 
rad,atK>n therapy, surgery, and combinations thereof, said method comprising 

administering to said patient a therapeutically effective amount of a carbohydrate 
which binds to a galectin; and 

administering said therapeutic treatment to said patient, 
there fro" ^ Slde Chains pendent 

24 (Previously presented) The method of claim 23, wherein said polymeric backbone 
comprises homopolymer. oacKbone 
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gaiecthl' <PreVi0US,yPreSM,Cd) * of Cain, 23, whe™ said carbohydrate binds » 



26. (Previousiyp^ed, TT>e n ,eftodof cl ata23,whe re m S aidcaAohydra ttisa 
nasally occtnring carbohydrate or a modify producl ^ "*~ 3 

for cancer m a padent, said method compristag 

admiring ,o said patien, a thempeuticaliy effective antonn, of . 

coding a poiyrperic backbone having side chains dependent therefrom, M 

chcmon, 8 ' (PreViOUSlyPreSe " ,ed > An «^ftr enhancing the efficacy an onctyUc 
chemotherapeutic ma patient, said method comprising 

administering to aaid patient, prior to or concomitant with said oncolytic 

chemotherapeotic, a therapeuticaily effective amount of a carbohydrate 

adechatnabetngtermmated by a galactose or ambinose oni,, and 
admtntstermg said onco.yoc chemotherapeutic to said patient 
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Commissioner for Patents. P.O. Box 1450. Alexandria, VA 2&13^45a 
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Docket No.: 104831-0002-103 
(PATENT) 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of: ~ 

Chang et al. f ' 

Application No, 10/657,383 Confirmation No, 9375 

Filed: September 8, 2003 Art Unit: 1623 

For: METHOD FOR ENHANCING THE EMmiW T r x , . 
EFFECTIVENESS OF CANCER THERAPTFR Examiner. L. C. Mater 

DECLARATION OF ADMn INV E NTOR invnra 3 7 C.F.tt. 1 4« f a) 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

I, David Piatt, residing at 12 Applet™ Circle, Newton Center, Massachusetts, hereby 

called 1 \ r 1 ^ inadVCrten,,y ° mitted 35 a " inVCntor in «* above-identified application, hereinafter 
called the referenced application." 



state that: 



The referenced application was filed as an application of Yan Chang and Vodek 



Sasak. 



on my part. 



3. The inadvertent omission of my name as an inventor oeenrred without any deeeptive intent 



an s, , ; nd 7 ,8ned *"*~ ^ tot - ««— • — »■* of his own knowledge am true and 

1 ITh TZ m and Mefs " ,obe ^ and — «»- — ~ « 

made w„h the Wtedge ta , winftd fa,se statements and the Hhe so made are p mis hah,e hy fine or 

■^™^-^^s^, WI ^ llrfltonill-w--CM , tid 

statements may ^opardize the vahdiry of me apphcion of any patent issui „ 8 themon 
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David Piatt 
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data shown below. 
Dated- 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of: 
Chang et al. 

Application No.: 10/657383 
Filed: September 8, 2003 

For: METHOD FOR ENHANCING THE 

EFFECTIVENESS OF CANCER THFJR AMP.R 



Confirmation No.: 9375 
Art Unit: 1623 
Examiner: Maier, Leigh C. 



MS Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Sir: 



We Yan Chang, Ph.D. of Ashland, MA and David Piatt, Ph.D. of Newton, MA, hereby 
declare as follows: 

LthnHc W f "I th0 C °"T en £ rS ° f1hG ^-mentioned patent which teaches and claims 
methods of enhancmg the efficacy of cancer therapies. 

p'rior toSS 6 inVenti ° n " d£SCribed ^ C,aim6d * *» ^-identified application 

a^ 

tumor ^J^S^iSmS^ ^ ^ ^ T n ' " ^ ^ ° f ° ne Week ' - 
average tumor sife m^S^t^S^S^^ experiment progressed, the 
that of those receiving Vor QbS^S^SJ W?" 1 
groups still survived, the mice receiving only IFN (Groin 31 h«H t! nT^ m 

while those receiving IFN with GBP sSftwT ( P } d tUmOIS avera 8 m g 958.7 mg, 
mg if M with GBC-590 had tumors averaging 916.6 mg, 832.5 mg, and 906 9 
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mg, indicating that tumor growth was slower in these groups. At subsequent measurement times, 
alter the death of some of the mice, the disparity increases dramatically, indicating that the 
combined therapy was particularly effective in slowing tumor growth in some of the mice As 
then summarized in Exhibit C, administration of either therapy alone was insufficient to achieve 
a significant improvement in the lifespan (MDS, mean day of survival) of the test mice (i e the 
difference was within the margins of error), and no mice survived to the end of the experiment 
In contrast, a combination of the therapies resulted in survival of some of the test mice, and in ' 
fact the combination allowed a lower dose of JFN-o2b to be used efficaciously. Indeed two 
mice survived at lower doses of IFN-o2b (Groups 5 and 6) than at the dose that was, by itself 
unable to achieve any significant benefit (Groups 3 and 4). Although the MDS does not show 
improvement, this number is calculated excluding the mice that survived (20% of the total test 
mice for groups 5 and 6). Accordingly, the results demonstrate that GBC590B enhances the 
efficacy of IFN-o2b, and in particular, enhances its ability to inhibit tumor growth. 

5 ' i? 7 ,* 6 t , im °. ° f the Study described above > »t was generally known in the art that modified 
pectin binds galectins, such as galectin-3, through its galactose residues and that other galectin- 

11 ^ drateS 7 0uId ^ ex ? ected t0 have sim ^ ^logical activities. For example, an 
article by Piatt (an undersigned co-mventor of the instant application) and Raz ("Modulation of 
the Lung Colonization , of B16-F1 Melanoma Cells by Citrus Pectin," Journal of the National 
Cancer ^tihite 84: 438-442 (1992), Exhibit D) discusses a prior study showing that 
galactoside-bmding lectins have been shown to mediate cell-cell adhesion and cell-extracellular 
matrix adhesion through carbohydrates containing terminal galactosyl residues. The article 
reports another prior study that liver metastasis of murine L-l sarcoma cells was inhibited by D- 
fn 12? arab J no ^ actan - Based «P°n this prior work, the article evaluates molecules rich 
£ g f^f reS,dUeS f ° r modulatin g tum °r cell colonization in vivo. In addition U S Patent 
No. 5,834,442 (Exhibit E), filed July 7, 1994 and issued November 10, 1998, sZsZtl had 
bee„ previously demonstrated that modified citrus pectin could interfere with cell^eU 
mteractions mediated by cell surface carbohydrate-binding galectin-3 molecules This patent 

m^bftors of ^tT PleX Carboh * drates rich in galactoside residues, such as p^cf^tent 
inhibitors ofprostate carcinoma metastasis. Furthermore, U.S. Patent No 5 681 923 .Exhibit F, 
filed October 6, 1 995 and issued October 28, 1 997, for which undersign*! c££S Pl*t s^' 

Slwni mVen r t ? dlS ° ° SeS ? 6 SCqUenCe of gal^ose-specific binding^lypeptidrL the 
description of Figure 1 teaches that galactose bound to such polypeptides can be a simple su E ar 
or a portion of a polysaccharide. Based on our knowledge of thesefacts and the re uTts described 
m paragraphs 3 and 4, we expected that galectin-binding carbohydrates general^ ^^artLuSy 
those contaming terminal galactose moieties, would be useful in the invention. Pm,CUl3r,y 

6. The results described in paragraph 4 were obtained in the United States throusm 
experiments performed by us in collaboration with researchers working undl ouTStion and 

L T t h6re * Y deC , lare tha I aH statemenls made herein of our own knowledge are true and 
that all statements made on information and belief are believed to be true; and further Aat^hese 
statements are made with knowledge that willful false statements and the hke s^ade^e 
pumshableby fine or imprisonment, or both, under Section 1001 of Tifl XVnTo^ United 
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States Code and that willful false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 

Yan Chang 

Dated : Signature: 

David Piatt, 

Dated: ' Signature: . 



10428908_3 



v.- t ,-«u, l8!K Fron-PRO PHARMACEUTICALS 617-928 34™ 

617 928-3450 T-981 P.019/052 F-928 

Exhibit A 



-2 

08 
H 



B 

CO 



c 

3. 
Q 



c 

E 

'5b 



5 

I 



i 
i 

4-* 

s 



JO 

■si 

a 



DO 
< 



1 

•s 



1 



Sr 

co 

VD 



o 

§ 



o 



^1- 

NO 



I 

CQ 

a 



o 



o 



o 

CO 
VO 

5 



K 



03 
§ 

CQ 

o 



CQ 
o 
o\ 

o- 

cq 
O 



x 



o 

CO 



f 

3 



r4 



cf 

CO* 

so 



§ 

ON 

§ 

CQ 
O 



rrun-rKU KhAKMAUkUT I CALS 



617-928-3450 



T-981 P. 020/052 F-928 



Exhibit B 




IX 



ill! 




a:ca: 




Id* ■ * 



u 



l333iii3|=J Si, 




II 




i 



i 




I n 



3*1 



■ N » M 



rron-KKU PHARMACEUTICALS 



617-928-3450 



T-981 P. 021/052 F-928 




I 



M If II? 
iff ffl 





a 



J:: 




32 



-9SSBSB 

mm 



IX 



J33 



11 



3 



«-ZUU/ 13:03 Fron-PRO PHARMACEUTICALS 617-928-3«n t ... „ „ , 

blf 9Z8-3450 T-981 P.022/052 F-928 

Exhibit C 
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Exhibit D 



Table 3. Tov. Mm of MST-16 therapy 



TtwJc effect 



Naofpmticptt(%) | 



Toxlclrv pocto 



Leukopenia 
Anemia 

Thrombocytopenia 

Bcvaricn of aspartate uninotnuufoase/ 

■Unlne anUnooansfcrasc 
Elcvaoon of iocbI bilirubin level 
Nacsta/vornulpg 

AflOfJXiA 

Diarrhea 
Siomaiitii 
Alopecia 
Pyrexia 



19(70) 
14(32) 
12 14|) 
4(15) 

U4) 
10 P7) 
10(37) 
9(35) 
5(19) 
2(7) 
1(4) 



I 
3 
6 
5 
2 
I 



Furthermore, studies of combination 
chemotherapy with oiber antitumor drugs 
are warranted, since, in Japm, MST-16 
has been shown to have antitumor ac- 
tivity in combination with other drugs in 
vitro and in vivo. These studies havo 
demonstrated supra-addiuve effects on in 
vitro growth of MOLT-3 cells when the 
drug was used In combination with doxo- 
rubicin, amsacrinc, and bleomycin, as 
weU as additive effects with cyclophos- 
phamide. cispUdn, mitomycin^ and cy- 
tarabine (/£). MST-16 has also had su- 
pra-additive effects on L1210 leukemia in 
mice in combination with doxorubicin, 
raitomycin-C, dspladn, cyclophospha- 
mide, and cytarabine (20). In addition, it 
is being used against breast cancer, 
gastric cancer, and adujt T-ceU leukemia/ 
lymphoma in phase H trials in Japan, 
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Colonization of B16-F1 
Melanoma Cells by Citrus 
Pectin 

Dov/rf /^/jrr, Avraham Raz* 



Context: Studies have shown that the 
galnctpsldccontaining simple sugars 
and antLsalacioside-bindlng lectin 
antibodies may affect experimental 
tmnor cell metastasis. However, ine 
limited number of reagents used tuns 
far necessitate further observaUous. 
Purpote: Natural citrus pectin (CP) 
and pH-modined CP (MCP), rich 2a 
galactose residues, were used to study 
the Involvement of carbohydrates con- 
wining galactoside residues In cellular 
Interaction In vitro and In lung 
colonization in vivo of B16.F1 mela- 
noma ceils. Methods: B16-F1 mela- 
noma ceils were incubated Vrth various 
concentrations of CP and MCP. Their 
ability to form homotypic aggregation 
In vitro and tumor lung colonization In 
riw In 8-weck-old female CS7BU6 
mice vras then analyzed* Results: The 
CP binds to the surface of B16VF1 
melanoma cells; this binding can be in- 
hibited by lactose at a concentratioa of 
0J3 M. Intravenous Injection of the 
morine BI6-F1 melanoma cells with 
the natural CP resulted In a significant 
increase (up to threefold) In the ap- 
pearance of tumor colonies In the lung 
and in increased homotypic aggrtga* 
tion properties of the cells, while Injec- 
tion of MCP significantly decreased 
B16-FI experimental metastasis (>90%). 
Collusions: Tumor gaJactosidc-Hnd- 
In* proteins mediate cellular recogni- 
tion by linking <>tigosaccharides with 
terminal B-galactoside residues on ad- 
jacent cells. Successful interference 

Journal of the National Cancer Institute * 
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with such a process vrith Mu? may 
lead to a reduced ability to form tumor 
cdl emboli and metastasis. Implica- 
tions: These findings imply that the 
gflJactose-coniainlng carbohydrate side 
chains of CP might mimic or compete 
with the natural ligandfe) of the tumor 
gdactoside-bindlng protein (gal-lectin) 
and thus affect cellular interactions 
relevant for metastasis. [J Natl Cancer 
Inst 84;43»-442, 1992) 



a role for gaMectin In human colon cai,- 
cer(d). 

In this investigation, we have used 
natural citrus pectin (CP) and pH- 
modificd CP (MCP), molecules which axe 
rich in galactoside residues, to fUnher 
evaluate the possible use of carbohydrate- 
containing galactosyl residues for aug- 
menting tumor cell colonization in vivo. 

Materials and Methods 
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fetal bovine serum, nonessential amino 
acids, and antibiotics. Cdl cultures were 
incubated In a humidifier atmosphere of 
1% COa and 93% air. To ensure repro- 
ducibility, all experiments were per- 
formed with cultures grown for no longer 
than 6 weeks after recovery from frozen 



Previously, galacroside^mding lectins 
were shown to mediate cell-cell adhesion 
and cen-cxtracellular matrix adhesion 
through carbohydrates containing termi- 
nal or penulated galactosyl residues. The 
role of galactose residues and their com- 
plementary receptors in this process was 
previously demonstrated, leading to the 
exploration of their possible use for the 
undemanding of and Intervention in 
tumor metastasis (7,2). experimental 
liver metastasis of the murine L-l sar- 
coma cells was Inhibited by o-galactose 
and arabmogalactan Q\ while metbyl-Or 
r>Iactnside and focto-W-tctrose caused 
significant reduction in the metastatic 
deposition of B16 melanoma cells com- 
pared with the control (■*). Treatment of 
B16 melanoma and UV-2237 fibrosar- 
coma cells in vitro with monoclonal anti- 
body directed against tumor galactoside- 
binding protein (gal-lectin) before their 
injection into the tail veins of syngeneic 
mice resulted in a marked decrease In the 
development of tumor colonies in the 
uuig C*). Furthermore, a correlation was 
established between the level of a human 
gal-lectin and rho serum level of carcino- 
embryonic antigen and the stage .of 
progression of colorectal carcinoma in 
human patients. This correlation Suggests 
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CP and Its Modification 

CP (70-100 kd; 0.5%; Sigma Chemical 
Co M Sl Louis, Mo.; 10% mcthoxyl 
groups) was soiubilized and sterilized 
under UV radiation for 4g hours. The 
total carbohydrate level was determined 
by the phenol sulfuric acid method (7) 
The pH of CP was modified by increasing 
me pH to 10.0 with NaOH {3 N) for 30 
minures and then by decreasing it to 3 0 
with HQ (3 N) according to the method 
of Albersheim ct aj. (5). Samples were 
taken after 1 0 hours and 24 hours, and the 
pH of the samples was equilibrated to 6.3. 
The solutions were washed with ethanol 
(70%) and dried with acetone (100%), 
resulting in MCP fragments of approxi- 
mately. 10 kd. A sample of dried MCP 
was rehydrated with Ca**- and Mg 2 *-free 
phosphate-buffered saline (pH 7.2) 
(CMF-PBS) to a final stock solution of 
0.5% (wt/Vol). The molecular weights of 
CP and MCP were determined by vis- 
cosity measurements (9) ai 25 *C in an 
UbbelohdeNo. 1 viscometer (Ubbelohde. 
The Netherlands) whh sodiuro-hexa- 
mctalphosphate at 20 nM (pH 4 J), 0.2% 
EDTA, and (0.9%) NaCL 

Natural sugars in CP were estimated 
from the a^cxeuce between the m-hy- 
droxyphenol method {JO) and the total 
cait>ohydrate* with phenol sulfuric acid 
<7). The composition of the riaturaJ sugars 
was obtained by hydrolysis In trifluor- 
acedc acid (2 N). Tho respective alditol 
acetates were analyzed by gas-liquid 
chromatography as described (8JIJZ) 
CP was radiolabeled by oxidation with 
NaI0 4 , followed by reduction with NaBirL 
(/J). 

Cells and Culture Conditions 

B16-F1 melanoma cells (75) wcrq 
grown in I>dbecco's modified Eagle medi- 
um (CIBCO Laboratories, Inc^ Grand Is- 
land, R Y.) containing 10% h^-irwerivamd 



stocks. 

Lung Colonization Assay 

B 1 6-F1 cells grown to 70% confluence 
were detached with 2 mM EDTA in 
CMF-PBS. The cells were then washed 
and resuspended in CMF-PBS with or 
without CP and MCP, and aliquot* of the 
suspension containing 1 x 10 5 cells m 0.2 
mL were injected intravenously into the 
tall veins of g-week-old female C57BL/6 
mice. After 17 days, the mice were autop- 
sied. The number of tumor colonics in the 
lung was dacimined under a dissecting 
microscope (14). 

Assay for CP-Induced Homotyplc 
Aggregation 

Cells were detached with 2 mM EDTA 
in CMF-PBS and suspended at I x 10 s 
ceO/mL in CMF-PBS as described (7) 
with and without 0.05% CP or 0.05% 
MCP. Aliquots containing 0.5 mL of celi 
suspension were placed in sUiconizcd 
glass tubes and agitated at 50 rpm for 30 
minutes at 37 *C The aggregation was 
then terminated by fixing the cells with 
I % formaldehyde in CMF-PBS. Samples 
were used for counting the number of 
single cells, and aggregation was calcu- 
lated according to the following equation: 

(1-M/Afc)xl00. 

where JV> and Nc represent the number of 
single cells in the presence of the tested 
compounds and the number of single cells 
in the control buffer (CMF-PBS), respec. 
dvely. 

Results and Discussion 

The lodgment, attachment, and growth 
of blood-bome neoplastic cells depend 
largely on cell embolization. The arrest of 
intravenously inoculated aggregates - of 
tumor cells leading to intense metastatic 
growth is much higher than that of single 
cells. Furthermore, several studies using 
the same B16-F1 melanoma cell system 
have demonstrated a correlation between 
the tendency of the cells to undergo intcr- 
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cellular interactions in culture and irieir 
metasiaiic potenrial. Previously, we (/) 
suggested a molecular basis for such pro- 
cesses and demonstrated thai several ru- 
mor cells, including the B16-F1 mela- 
noma cells, contain galactoside-biriding 
lectin which mediates cell homorypic ag- 
gregation in the presence of the asiaio- 
glycopwans. Carbohydrates, containing 
galactoside residues and antibodies 
directed against the goMecrin were shown 
to reduce tho tendency of tumor cells to 
develop metastases (1^ The effect of 
CP on such processes was tested in the 
search for additional reagents for evalua- 
tion of the possible relationship between 
the gal-lectin and the endogenous ligand. 

CP Is a branched complex polysaccha- 
ride polymer responsible for the texture 
of fruits and vegetables. The CPs consisr 
of partially esterified galacruronic acid 
residues with side chains composed of 
arabinose, galactose, glucose, mannose, 
and xylose. The sugar composition of CP 
would indicate that the anbydrogalao 
Turonic acid comprises about 50% of the 
total residues, while galactose and arabl- 
nose constitute the two other major car- 
bohydrates of CP, comprising 20% and 
15%. respectively (Fig. I). The modifica- 
tion of CP to MCP by P H Involves 
degradation of the main galacturonlc acid 
chain by ^elimination (high pH) Fo!- 
lowed by partial Degradation of the 
natural carbohydrates (low pH), resulting 
in nonbranched carbohydrate chains of 
basically the same sugar composition of 
the unmodified CP {8 J 5). 

The B16-F1 melanoma cells exhibited 
a low level of spontaneous homorypic ag- 
gregation, clearing a 1-hour agitation in 
CMF-PBS (Rg. 2, A). Tho aggregation of 
the cells, however, was markedly In- 
creased in the presence of 0.05% CP (Fig. 
2. A). In contrast, an equal concentration 
of the nonbranched MCP failed to stimu- 
late cell aggregadon (Fig. 2, A). It is con- 
ceivable that the cell-surface gal-lectins 
rccognbe and bind galactosyl residues on 
differan side chains of the same CP 
molecules, which serves as a cross-link- 
ing bridge between cells and subse- 
quently leads to me formation of cell ag- 
gregates, while ihe nonbranched MCP 
fails to cross-link. The pecdn used here is 
a stnicmral cell wall polysaccharide pres- 
ent in all higher plants, li is primarily a 
polymer of D-galacturonlc acid. The 
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Fig. U Sueur composition of CP (root fc)~ 10% 
mtsthoxyl group. The tmouni of placbiroaic acid 
(AOA) ww determined seconding to the method 
fteponed to (/0), and tool evtohydnue wu x»ctr- 
wliicd by phenoJ sulfuric odd rcacdoo oceordbie io 
*e tecJmiqui rcponrd b (7). Total miural sugar* 
went c*dmat«J front me difference between the two 
reactions based on jpOncUnonic ocld and gJucow 
(Qu) f madards, The composition and the xroouoi of 
Uxlindual natural sugars were obtained by bydroty- 
sb fat triOoorKedC acid <2 N). Tb* respective &hh'to» 
acetates wen» analyzed by %u ehronuuDcnipny ac- 
cord*^ to tho method reported in (fl). Rha • rhanv 
nose; Arab - ombnosK <yl m xykwe Man * 
rtW now; Col *$alacto*j. • 



structural unit of all pectin molecules is a 
' linear chain of (M)-!lnked a-r>|placto- 
pyranosyluronic acid (SJ3-J6). Further 
clarification of the naiui* of ihe interac- 
tion between the ceUs and CP came from 
studies that demonstrated a complete in- 
hibition of [*H]CP binding to cell sur- 
faces In the presence of lactose (4-O-p-D- 
galactopyranosyl-o^lucose) (Fig. 2, B). 
Previously, ii was shown that simple 
sugars, glycopeptldes, and amMectin an- 
tibodies can inhibit the cell-cell aggrega- 
don {5J7J8). 

We next tested the ability of the CP to 
affect the in vivo formation of B16-F1 
tumor colonies In the lung. Cells were 
detached with 2 mAf EDTA, suspended in 
CMF-PBS, and incubated on ice for 30 
minutes with CMF-PBS, CP, and MCP. 
Aliquots of the suspension containing 10 5 
cells in 0.2 mL PBS were injected in- 
travenously into the tail veins of syn- 
geneic mice. After 17 days, the mice were 
autopsled. and the number of tumor 
colonies in the lung were counted (Table 
I), A threefold increase in Ihe number of 
tumor colonies in the lung was observed 
compared with the control experiment 
(CMF-PBS alone) when the B16-FI cells 
were Injected with CP (Table 1) and the 
effect of CP was dose dependent To 
evaluate these findings further, the B 16- 
Fl cells were exposed to and injected 
with MCP. Incubation of B16-F1 cells 
with 0.05% MCP resulted in a marked 
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FTg.2. Binding ofCPtoBlo-Fl melanoma cell anr- 
fcce. A) CP-Induced bemocyptc ajgrtgapon. Con- 
trol CMF-PBS. CP— b the pretenco of named ifUd 
CP (0.05%). MCP — In the presence of modified CP 
(0.05%). The cells were apitaud Tor 60 mmuta ia 
37 "C and the degree of coll aft reewlon was deter- 
mined os described In the "MateHal* and Methods** 
section. 8) Bfrxiinfi of CP to B 16-Pl otlU: I? cc ju 
were incubated In the presence (•> or absence tQ> 
of boose (0.13 A/) with dlfltrrnt conctnmidcn of 
\y\CP Specific uctWIty. 6JB x 10* cpmfoej Ibr 30 
minuses at 4 'C. Vk cells wcn» washed ihree times 
in coW jAospnaie-bofEercd dine to remove un- 
bound l^HJCP. The cells were then soluMtzed with 
0.1 N NeOH(30 nMruues, 37 *C), and ike radJoac- 
tfviiy was determined to a ^counter. Each point 
reprcsenxs the mean of orrpticatr exp^rimeno. 



Tabic V Effsex of CP and MCP on experimental 
lung metatmsb of B16-FI mdanorro cdb 



Trcaimctu 



No. of mice 



Mean No. Of 
UifiQ tUTTior colonics 
per mouse iraagc) 



CMF-PBS 
CP. 3 x 10 * 
CP,3x !D"*« 
CP. 5 x KT 2 * 
CP^xlO- 1 - 

CMF-PB^ 

MCP.SxICT^ 

MCP.5XI0- 1 - 



Experiment J 

12 43(o-l20) 

12 74 09-102) 

10 10P*-12D> 

10 112(52-112* 

9 139 (63-l72)t 

Experiment 2 

43 33 ()(W7) 

40 0i0-0t 

42 OJO) t 



*Concennraaon in moi % (wt/vol), 
tP <0l from the corurol (CMF-PBS) (iwo-ouled. 
Mann- Whitney U est). 
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decrease in the ability of these « *s to 

form tumor hing coionlcadon after their 
intravenous inoculation {Table I). Fig. 3 
shows mat treatment with MCP led not 
only to a reduction In the absolute num- 
ber of experimental metastases but also to 
an apparent reduction in the volume of 
the developed metastasis. The reason for 
the change in metastasis volumes ob- 
served following rjearrnent with CP and 
MCP U not clear. It might result from 
faster or slower retention in the circula- 
tion, which may affect the onset of the 
growth of colonies. The inhibitory effect 
of MCP was not due to cell toxicity be- 
cause no effect was observed In their in 
vitro growth properties when the cells 
were eulujred with MCP or CP. Further- 
more. Injection of 10* B16-F1 cells at a 
subcutaneous she In the presence or ab- 
sence of MCP (0.5%) resulted Jn die 
same growth pattern of rumor formation, 
showing a cytotoxic effect of MCP in 
vWo (not shown). 

Several studies using the same B16-F1 
melanoma cell system have demonstrated 
a correlation between the tendency of 



cells to undergo intercellular Interaction* 
in culture and their metastatic potential 
(for review see (J)J. In vivo, intercellular 
adhesion by means of cell-surface lectin 
of one cell and carbohydrate-containing 
complementary molecules on an adjacent 
cell or by serum glycoproteins could 
serve as a bridge between adjacent cells 
and tray contribute to tumor cell emboli- 
zation rcsuldng, with increased organ 
ccdonization by the circulating turner emboli. 

The mammalian gal-lectin mediates the 
recognition process by Unking to oligo- 
saccharides with tcrmlmJ-linked r>galac- 
tose residues (VP). Investigators also 
found that somadc mutation, which 
blocks addition of gal and sialic acid to 
cellular giycoconjugates, as well as chem- 
ical inhibitors of /V-linked processing, 
resulted in art impaired tumor cell ad- 
hesion to endothelial cells in vitro (20. 
Other investigators showed that the de- 
gree of GlcNAc al-6Man aI-6Man al- 
brunchlng and the completion of these 
structures with SA^2-3Gal £1-4 appear to 
be closely associated with metastatic 
ability (20-25) and that endothelial cells 




5f * E *f e 2r* n ? 1 mcCTOtij ***** t^vouw bywdon of B I Ml eclb tl x 1 0 5 ) wkttOUt CP (a) of wldi 
^StZ^^ ™**?* t *3! A female 05781/6 "■*■» ** immvcMui injecdoa of i §S-mL 

mixta* of B16-F1 cells O x to 5 ) and sup* sotadon. The mice wo« kftkrf 17 day* afteVLitolon. a^dtha 
rawer colonies per lunj were measured unefcr a dissecting rolcroicopc. 
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nay have a lectin with similar specificity 
where the pM Gal is part of a larger 
ligand structure Those results In- 

dicate that pi-4 gal-lectin on microvas- 
cular endothelial cells can contribute to 
retention and secondary tumor formation 
of blood-borne tumor cells. In addition, 
gnlactosyladon of D36YV25 cells (24) in- 
creased the number of visible liver metas- 
tases after tumor cell injection by 30-fbldL 
The unmodified CP may involve a recog- 
nition structure mechanism similar to (he 
D36W25 cell-surface sugar. 

The results presented here and in pre- 
vious studies (3 S) are basically similar to 
experimental pyelonephritis, whereby in- 
fection with Escherichia coll can be in- 
hibited by oUgomannosloes and mannan 
which bind to the mannose-speciflc lec- 
tins of £. coii\ and binding of the bacteria 
to the uroepithelium Is prevented (25). 

We do not know whether CP and MCP 
compete with or resemble the yet uniden- 
tified natural ligarid(s) of the raarnrnafian 
gal-lectin; however, this study and those 
described earlier (5^5) may provide a 
new, simple modality for intervention 
with the successful colonization of cir- 
culating malignant cells. 
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Background: The Incidence of brain 
cancer has Increased dramatically over 
the last decades i n most developed 
countries. Whether these trends can be 
attributed jo improved diagnosis Is not 
dear. Purpose: To determine the effect 
of new Imaging technology on In- 
creased races of brain cancer, we as- 
sessed the level of detection for neuro- 
logical disorders when computed to- 
mography (CT) and magnetic reso- 
nance imaging (MM) results were not 
available. Methods: A neurologist per- 
formed a bUnd review of hospital 
charts from 356 randomly selected 
patients, hosphalited between 1985 and 
1*89 for neurological disorders, includ- 
ing brain cancer. AH prediagnosis in- 
formation except CT and MR1 results 
was used as a basis for diagnostic re- 
evaluation. Also, a random sample of 
151 brain cancer patients diagnosed 
between 1960 and 1965 was selected for 
a description of diagnostic methods 
used during that period. Results: A 
comparison between tne original diag- 
noses and the re-evaluations for 
patient, in the 1985-1989 sample Indl- 
cated that there was, among the dis- 
eases selected, a 24% mlsclassiflcatlon 
when CT scans and MR! were not 
available In particular, 20% or brain 
tumors were undetected (95% con- 
fidence Interval » 15%-25%), and 10% 
of non-tumor disorders were inac- 
curately laboled as brain tumors in the 
absence of these tests. The repeatability 
or the re-evaluations was 86%. Con. 
elusion*: Among elderly North Ameri- 
cans, at least twofold increases in brain 
cancer Incidence were observed over 
the last two decades. Since our finding* 
show that CT scans and MRI are 
responsible for the detection of about 
zo^> of brain tumors, we conclude that 



-uier factors also are responsible for 
the observed trends. [J Natl Cancer 
Inst 84:442-445, 1992] 



Brain cancer Is often disabling and 
fatal. Races of mona% from brain cancer 
have increased substantially, especially 
among the elderly (I*), over the last 
decades in most developed coaaaics. 
Whether such trend* reflect a rise in brain 
cancer risk is connwersinL Some inves- 
tigators have anrfbuicd these Increasing 
trends to improved diagnostic methods 
C*-7). Others argue that because of the 
magnitude of the increase and because 
brain cancer raies started to increase 
before the iniroductlon of new imaging 
technology, the trends could not be due 
endrcly to improved diagnostic methods 

Computed tomography (CT), Intro- 
duced in the 1970s, may partly be lespon- 
sible for increased tumor detection. Mag- 
netic resonance imaging (MRI), which 
provides additional anatomic resolution, 
was introduced in the 1980s. MRI also 
can Increase the rate of dececu'oa of 
tumors. In particular, those in regions of 
the brain such as the temporal lobe, the 
brain stem, and posterior fossa that are 
less easily vbiiafcxd by other methods. 

Numerous studies have assessed the 
dlagnosuc value of CT scans and MRJ for 
Intracranial disorders {$-/&), mainly by 
comparing their accuracy with other 
methods of diagnosis. For example, it 
was found lhat CT scans had Mightly 
higher sensidvhy and speclflclty com- 
pared with radionuclide brain scans [ft 
and cerebral angiography (P) for the 
detection of brain tumors and cerebrovas- 
cular disease, in particular. The cUfference 
in these Indices of accuracy between the 
two tests was only about 3%, however. 
Other studies indicated that the use of CT 
scans decreased the perceived need for 
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modified citrus pectin which inhibits metastasis of primary 
tumors. ' 

2 Claims, 7 Drawing Sheets 
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™™?J}™* INHIBITING CANCER melanoma cells, while D-galactose and arabinogalactosc 

METASTASIS BY ORAL ADMINISTRATION inhibited liver metastasis of L-l sarcoma cells as described 

OF SOLUBLE MODIFIED CITRUS PECTIN by J. Beautb ct il, J Cancer Res Clin Oncol 113. 51 (1987). 

. . H k known that intravenous injection of B16-F1 murine 

This invention was made with Government support, 5 melanoma cells with citrus pectin or modified citrus pectin 

under Contract No. R01 CA 57453, awarded by the National into syngenic mice resulted in a significant increase or 

Institute of Health. The Government has certain righto in the decrease of lung colonization, respectfully as described by 

invention. D. Piatt and A. Raz, J. Natl Cancer Inst. 84:43&-42 (1992). 

HELD OF THE INVFNTinN P "°! *? ^closed herein, an effective treat- 

NbLU Oh THE INVENTION J0 men! for inhfciting cancer metastasis utilizing a non- 

The present invention relates generally to methods for cytotoxic agent by oral administration did not exist. Thus, a 

treating prostate cancer. need exists for a therapy which is based on the oral admin- 

BACKGROUND OF THE INVENTION ° f " "6 ent - 

Tte incidence of many form, of «ncer is expected to „ , SUMMARY OF INVENTION 

increase as the population ages. . For /example, prostate . onc as P ccl ». mc present invention provides a method of 

cancer is the most commonly diagnosed cancer in United treatrog cancer in mammals by the oral administration of 

States men as wen as the second leading cause of male mo f? ficd pcclm, preferably water soluble pH modified citrus 

cancer deaths. It is projected that in 1994 there will be , ^ dcsa,bcd bcrcm to """M metastasis. 

200.000 new cases of prostate cancer diagnosed as weU as . aspect, the present invention provides a com- 

38,000 deaths from prostate cancer and these numbers are P 051 * 10 " for ,hc . treatment of cancer in mammals which 

expected lo continue to rise as the population ages. Approxi- ""KK* * m,xlurc of "nodMed pectin, preferably pH 

mately 50% of patients diagnosed with prostate cancer have ? .f? Cilnls pcctin » and a P^rmaceutically acceptable 

disease which has or will escape the prostate. Prostate cancer camcr for on\ administration, 

metastasizes to the skeletal system and patients typically die In anot ^ cr aspect, the method and compositions of the 

with overwhelming osseous metastatic disease. As yet, there 25 prcscnl mveD,iQn wc utilized in the therapeutic treatment of 

is no effective curative therapy and very little palliative prostate cancer in man and., other mammals to inhibit 

therapy for patients with metastatic disease. * metastasis of primary tumors. 

The process of tumor cell metastasis requires that cells . Accordingly, the preferred embodiment the present inven- 

depart from the primary tumor, invade the basement M UoD P* 0 ^ 1 *^ 3 1 DOVC l therapy in which oral intake of a 

membrane, traverse through the bloodstream from tumor oon-cytotoxic natural complex carbohydrate rich in galac- 

ccll emboli, interact with the vascular endothelium of the tosidc residues, Lcl, pH-modified citrus pectin (MCP), acts 

target organ, cxtravasate, and proliferate to form secondary 43 * P otcnt inhibitor of spontaneous prostate carcinoma 

tumor colonics as described by E. C. Kohn, Anticancer Re., metastasis. 

13, 2553 (1993); and L. A. Kiotta, P. S. Steeg, W. a J5 Whcn treated in accordance with the present invention, 7 

Stettler-Stcvcoson, Cell 64, 327 (1991). oul of 16 tumor bearing rats were observed to be disease-free 

It is generally accepted that many stages of the metastatic at aut0 P sv ( no visible metastases in lymph nodes or rungs) 

cascade involve cellular interactions mediated by cell sur- following removal of the primary tumor at day 14 after the 

face components such as carbohydrate-binding proteins, inoculation of 10 6 Dunning rat prostate adenocarcinoma 

which include galactoside binding lectins (galectins) as 40 MLL CeUs wbi!o 16/16 of °* rals m ,hc 00011101 group bad 

described by A. Raz, R. Lotan, Cancer Metastasis Rev. 6, metastases. The number of tumor lung colonies in the 

433 (1987); and H. J. Gabius, Biochim Biophys Acta 107l! remaining animals was markedly reduced by oral intake of 

1 (1991). Treatment of B16 melanoma and uv-2237 fibro- 1% ( W/V * MCP as com P a rcd with the control group (control, 

sarcoma cells in vitro with anli-galectin monoclonal anti- 9±4; 1% MCP> DO effect on the growth of the 

bodies prior to their intravenous (i.v.) injection into the tail 45 P rimar y tumors. In vitro, MCP inhibited MIX cell adhesion 

vein of syngeneic mice resulted in a marked inhibition of t0 rat endothelial cells in a time and dose dependent manner 

tumor lung colony development as described by L. as well as ihcir colony formation in semi-solid medium. The 

Mcromsky, R. Lotan, A. Raz, Cancer Res. 46, 5270 (1991). P«»M« mechanism of action of MCP appears to involve 

Transfection of low metastatic, low galectin-3 expressing tumor cell surface carbohydrate-binding proteins. 

UV-2237-C115 fibrosarcoma cells with galeclin-3 cDNA 50 ^ us » tDC present invention provides a method for the 

resulted in an increase of the metastatic phenotype of the treatment of cancer by the oral administration of MCP, a 

transfceted cells as described by A. Raz, D. Zbu, V. Hogan, non-toxic drug with a unique mechanism of action that 

J. Shah, T. Raz, R. Karkash, G. Pazerini, P. Carmi, Int. J m lbc successful inhibition of tumor cell dissemina- 

Canccr 46, 871 (1990). Furthermore, a correlation has been l ! on ' ,n «*MtioD, the present invention provides a compbsi- 

established between the level of galectin-3 expression in 5$ 1100 for treatment of mammalian cancer comprising 

human papillary thyroid carcinoma and tumor stage of MCP combination with an oral pharmaceutical carrier, 

human colorectal and gastric carcinomas as described by L. FIG. 1A is a chart which illustrates that the numberof rats 

Chianotti, M. T. BerKujieri, P. DeRosa, C. Battaglia, N. which suffered lung metastases was significantly reduced 

Berger, C. B. Bruni, A. Fuse©, Omeogene 7, 2507 (1992); L. compared to control in the 0.1% MCP and the 1 0% MCP. 

Inmura, Y. MatsusMte, R. C Sutton, D. Carralero, D. W. «, ™<*- IB is a chart which illustrates that the lungs of the 

JXSET; aff^P^' ° ta ' Im J Ca0CCf 51 ' 3S7 10% MCP ,reatcd animals h * d significantly fewer mcta- 

(1991); R. Lotan, H. Ito, W. Yasui, H. Yokozak, D. Loan, E. static colonies than control groups 
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FIG. 3A is a graph which illustrates aliachmenl of MIX breast cn«., «., 

In'^l, LcelbtoaoonfluemmonolayerofRAEC 5 stomach cancer. Preferably,, he wUrtSSStS 

In the absence (_-) or presence of 0.03% w/v MCP. presen. invention is human prostate cancer, nx* prefcnbly 

MG. 3C is a photomicrograph of fluorescent MIX ceil adenocarcinoma of the human prostate, 

adbetfon ,o RAEC cells in the absence of MCP. The abbreviations used berein are; CP, natural citrus 

„<h - 7 « A a P^^frograpb of fluorescent MLL cell ih F Ctm; MCP - pH-modificd CP; EHS, Englcbreth-Holm 

adhesion lo RAEC cells in the presence of 0.1% w/v MCP 10 Swa ™; DMEM, Dulbecco's modified Ease's minimal 

is a chart which illustrates tbe effect of MCP on c f seDt j al medium; CMF-PBS, Ca 2 *- and MG a Mree 

MLL colony formation in 05% agarose. phosphate-buffered saline, pH 72; BSa, bovine serum albu- 

FIG. 4B is a phase contrast photomicrograph of MLLcells 

grown without MCP. 3J Previously, tbe effect of citrus pectin (CP), a complex 

FIG.4C is a phase contrast photomicrograph of MLLcells ^"^V!?*. tlc * 10 « alacl0 »y> residues, and its 
grown with 0.1% (w/v) MCP. pH-modtfled derivative (MCP) on tbe experimental metasta- 

FIG. 3 is a photomicrograph of human primary prostatic ^L^r^r wa3 / nal y« d described in the 

uuiuuDs oi ^u- ^u; or MCP (•). Vertical bars show intravenously resulted in a marked inhibition of iheir ahii.ix, 

of thVrocan. * CV,aU °° COm P ute ^ * distribution ^ to cotonize the lungs of the injected mice. pH modification 

ptr> n a u of CP, as will be described more fully hereinafter, results in 

I 1:5 iV****™*™* photomicrograph of B16F1 generation of smaller sized non-branched carbohydrate 

cells plated on laminin. The cells were cultured in DMEM <*aios <* ™flar sugar composition of itewSS?CT 

in to • MCP appcars lp bc non 'toxic, in vitro and in vivo. 

„nl®\ 1* * a . P hasc -°° Dlrast Photomicrograph of B16F1 30 ^ mo *ificd pectin utilized in the present invention is 

Si?™ 00 ^ CUUUrCd fa lhe I™"" 0f CP P«P"« ^y partially depolymerizing citrus aJX 

ana UMbM. ably by pH modiflcalion. 

.J^'i.^* * f ha ?*: 00nl « s ' Photomicrograph of B16F1 c **? •* understood by those skilled in the art, unmodi- 

MCP w n^ n, " Un CU,mred in ,he presence °f 0-5% * InolccuI " ^''eht 'ange of between about 

^ o • 35 20,000-400,000. It is a polysaccharide substance present in 

FIG. 8 is a chart illustrating the effects of CP and MCP on ,! , s of " U P |anl ,issu <* functions as an inter- 

asialofetum-induced borootypic aggregation in tbe presence CClta }". <f menlio 8 material. One of the richest sources of 

01 20 ng/ml asialofeluin alooe (A) or with added 0 5% CP * 1,000 or orao 8e rind which contains about 30% of 

(B) or 0.5% MCP (Q. Vertical bars show mean standard 1013 P° ly »«*aride. »« ««" naturally as the partial methyl 

devianon computed from the t-distribuiion of the mean 40 esler of —X 1 - 4 ) K«*ed D-polygalaclurooate sequences 

FIG. 9A is a pbase-contrast photomicrograph of homo- i?,*'™ 1 ^ with (l_2)-L-rhamnose residues. The neutral 

typic aggregation of B16-F1 cells in tbe presence of 20 * u 8 als . D-galactose, L-arabinosc. D-xylose and L-fucose 

^g/ml asialofeluin alooe. rorm Sldc Partis on the pectin molecule. Stnicture studies 

FIG. 5>B is a phase-contrast photomicrograph of homo- tm Ta'S * °' R ^ * Wigb '' CAem> * 

MCP and asWofetniiT " " ^ ° f ^ ^^(^^^NewYoJ^^p: 

Kin in -. T ,' . 50 429 -461- One noteworthy book on pectins is by Z. 1 

MCT coated S lUus,t4hn 6 the binding of galeciin-3 to J^"- ra « ft* 5nta/n««rs (roterscience, N«w Yorki 

o«^' li-H, " ^ "l^jng the effects of CP and MCP . Pe f in ««"«• * > coarse or fine powder, yellowish-white 

PREFERRED EMBODIMENTS a oohoi o, in diluted alcohol, and in other o*anTJXo* 

As used herein. Ifae term "therapeutic" treatment refers to m l!w ?„ T feadfly 50 W,,cr ' ,f 0151 "obtened with 

oral administration of a predetermined amounTof £ W ±1 or ol tf fiis « »^ed with 3 or 

cU^pectrntoasubjectafterthesubjecthasbeendS^nosed ™lf ° f " fa SUblc uoder miW1 y acidic 

As used berein, tbe term "cancer" refers to any neoolastic 6s ^T,.^"^ {f^ for 056 as a starting material in tbe 

deorder, including such cellular disorder as for^aroofe P re P"f» 0 ° «* PH modified citrus pectin for use in the 

reo., ecu cancer, Kaposi's sarcom,. ^ P ~ D ^°"°° ean be obUuned fi.m Sigma Chemical Co. 

' ot SL U3ms - Mo - Ttos material has a molecular mass of 
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^* 1S r PCC,ia J 02587 »* SSS^ W ; R DuDDiDg » N ' U Cancer^ Mol lis" 

r.lf'^t lnd,DOrepref ^ 4bl y' al0 *^»q<'eous S oluUoD 5 ( ? 63> - '"Mine. h.ve been developed bom I the 

(.1 sohaon roocentration herein are expressed « w/v Penary tumor which have varying differentiaUon and 

and ^r^T 50 i d, ?»'« l ) of pe«inTp"pared ?! 4UC P"*""'" » described by I t C w D W 

ordLr to n n"l r ^ radia,ion for « fc"*fa HesJon . M . Weissmao, D. S. Coffey, CaSeSfl 

e. .1, in the a rt k£ "A V^t^^^SX ^ * *U .2>2£S 

Plant Cell Wall Polysaccharides bVQaV lJm,^ overwbetanng pnmary tumor burden as described by j IT 

Chromatography". Carbohydrate r" eareh, 5 34^6 ^nJ^^ W R 1 J ' ^ Prostate 

1967 the entire disclosure of which is wcorpora ted herein 15 ^ (1986 > ; ^ J " P^nta, 3. C. Murphy, W. B. Isaac! 

by reference. After about 10 to 24 hours, X pH of7£ - T S D> S ' ™ e ft <«««« 20^3 (1992) The 

* '"" iKb 'V ed '° abou ' «• ^ohHion fe tbe£ MLL ,umor starts to metastasize approbate y!2 

Z^^tT 1 ^' 0 ^^^^^)- nZ^,! U T 0rCe " b0CUUli00 4od rcmoval^.bTpxtoai; 

^ ^^'1^ r,g ? Cn,S hiviD 8 4n molecular *™° ,by lunb a mp<"»«o» Prior to this time results in animal 

mefts a, a f^ e '? r ? ined ^ y fa«»iiy measure- » Cure - f *mp»fcUon is performed after day 12, most ofThe 

RH^ReSl W^oS^^U^'dl^^ " driiif PrCSe0i iDVen,iOD ' SOh,Wc MCP ' «»"y m 
which is incorporated hcrei n by re'fere oce As^se^bwein mTSI ^, h^T* ^ "* of .he 

the terms "modified pectin" and «MC^' * ' ~T tUmor to establish spontaneous metastases. 

utthzedu, the present invention has a mol3 m aa of v, Mr r ^° «^ drawings, rats were injected with 1x1$ 
&o«i about 1-15 kd and most preferably abouUO led and is " lhe Und Umb OD »• On day 4, when the 

J" ^ 13 Preferably water soluble. Tbe dried MCP i ?' 9? (w:v) MCPwas added to the drinkine water 

fragments may then be rebydrated with Ca a * and Mg^-free ° f (N "" ^"P- experiments done S on a 

SS^^ H ^)(CMP-PBS)7a fl5 „ ^™ b4 ^0„dayl4.^ 

stoat solution of 0.5% (w/v). « be primary tumors were removed by amputating the hind 

orany'sndlh^ PST D ' inVen . ti ° n ' MCP is •dministered J* ^ 4ddi "' 0D ° f M CP to the drinking water did not ' 

da, y^dose of about 10 to about 1000 mg per kg^? bo^fv ™ Sd °° " VeM8e s MS«««nlly Tewer metastatic toIo- 
we lg hl of the subject The MCP is tdrntoiLicd ^orafiVl u , " C ° n,r ° l Er ° Ups ^ in ""^l compared to uSfa 

ht^L„? g r d dos * 8e re 8Jmen «» preferred for use in the U ,he * u,kln 8 wa «er. FIGS. 1C and ID also denia Z. 
n^,? ° f pros " te cancer « °"°>U includinThuman &om tumor ****** "imaU (C-control DT^*Si^i *2 

Ae pret»u^n 0 T/° d ^f? ^' be effective in 60 tbe developed surface MLL lung 1% 

Of cancer u> high risk mammalian subjects "gnificantly reduced the numbefof anhntb wT.h ^ 
when admm, st ered as an oral propbyl^c composition. disease (55% K£ 13%t 

EXAMPLES ^ ^ e Ueatcd 4nimals ^ered no apparent toS 

bv ^ll OUS4S P ec,sof,be Mention we further described 65 ^ Ta7 conLo?^ n"!' ***** 41 ,be SMn « 

by the foUowjog examples, which are not mtended to Umft 2LSL^2 ^ , * mlake was 30*" mk/rat fa 

•he mventwn m any manr^r. ^ lIln,, ™° 1 ^ 4Da , *e««ed groups. Hair texture, overall behavior 

and stool color was unchanged. oeuavtor, 
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surface carbohydrate-binding. galeS nwlecule^ *e Z 1££ Md to "« ^""l 
quesnoo of whether MIX Lib e^s SS^was ^ih^^ h^rt?*" fa ^^'^ ^ediurk 
investigated. MIX cells, Bee manT^L cX £»£lnO hw^" d !T^ u » ,6d ««i-galecun-3 
express galectin-3 on U,eir ceU ^de?e^Sn rtS ' KSSo FurSor 7 "t • P""* f WnW 061,8 
cpi.nUlaUvo fluoresce™* flow cytometric analysisTshown M a l^fu ™ tbeni >o re . K»nsfechco of normal mouse fibro- 
in FIG. 2 and by immunoblo.ting of total ceU exacted wfth S 2 2? ^ J**^ C ° NA ' eSUUs iB *• aa » ui - 
mooo-spedfic rabbit anti-galectin.3 peptide ufeodfcT as ™ ? anchorage-independent growth, 
shown in FIG. 2 (blot inset). . ? ? ^determine the effect of MCTonMLLa>looy formation 
Tumor-cndolbelial cell adhesion is tbouabt to be . k e v 10 0 - 5% »Barose MIX cells were detached from cultured 
event in the metastatic process, a^TberefcSe. £ rifa* «f f 000 }^^ 002% EDTA ta calcium »nd magnesium 
MCP on KUXendotheB^in^acSon w« invested ^ ?*K BS . *° d SUS " eDded « 4x103 «"Ew in 
The adhesion nf Cr-labeled MLL ceUs to coXm moS Hf-£ P ™„ W, ' b ° f . Wi ^° Ul MCP ia ^7** «»«*». 
layers of rat aortic endothelial cells (RAEQ in the wesenM < ^ ^re mcnbaled for 30 minute, at 37' C. . 
or absence of MCP is deroousbated foHG. MOTwS, Ln^vfr ?L £ol*ol)with » solution of agarose 
found to be a potent inhibitor of MLLcell adn^L To7b e (V0,/V ? l) P , rebeMed " 45 C 2 011 ^ tt0,s of 
endothelial cells FIGS. 3A and 3B m,;rt . Ute were p,aced on top of a precast layer of 1% 

MIX and RAEC cells were grown in RPM1 1640 media K« SrSTEffT ^ i " CUbi,cd 
supplemented with 10% fetal bovine serum. RAEC were *> FIG iAau^L, ,k! fixed « colm, 5 d lnd photographed, 
grown to confluence in tissue culture wells 24xl0» mTi 22' • Jt* ^ nurobe ' °f f°™ed colonies was 
cells were incubated for 30 minutes wis nCi" N.S'CrO^i nL* M,nded 0bSCTVer USi ° B an inverted P**" 

3V C. in 2 ml serum free i S 0 5% bovine^,™ ZaT"**^ of 01% MCPsignificaoUy iohib- 

albnmin. FoDowing extensive w^l'o' hS^K £&^«^«^V™»<^(P<0M 
well were then added to RAEC monoWr^n * r ? I Mann-Wblney). Bars represent the mean and S.E. of 
As seen in nO^tachmen. of mlS ? * i^ 08 ' 6 ""ase contrast photomicrographs of 

"P^nceofvants^^ Jft SSSW^* 

at 4» C. was assessed. The cells were washed thru i tirnr* £ Sir ^Fl depicted in FIG. 4A, MCP inhibits 

cold phosphate-buffered saline To TenX unbound ",,? MLL ltk>n »8«rose in , dose dependent 

Toe celk were men solSed w,To 1 rJoH fo? M fJ,T- ^ 00,0 ^ number ° f MIX colonies 

minutes at 37' and the r^ioacXj w» deteSi in^ SSw (FIGS. 4B and 4Q. TTte inhibitory effect of 
beta^onnter. Each point represeK man Sfjells hlfnoE 00^°^ ,b ,? n Cy, ° t ° XiC - ^ " 

and experiments were performed in duohcato £t*™T ? . 00 ,hc ™ ,e ° f MLL <*" growth in cultured 

sent standard error. As seen in FIG OT cou~ V T ' k^ ,TO (dala no1 shown >- MCP bas similar 

abachmen, of MlXcd^ ^.^uenfm^l.^rTrKc « toTJl^ J? " t * ,b ,0 form » 
in the absence (--) or presence of 0 «% hM rfM?S 8 * ,D , c JL udin 8 B16 -P melanoma, UV-2237 

was determined 1 . We p^Tj ro«? ScpHZSZ t ™"™?'' HT - 1080 nun »" fibrosarcoma, and A375 
auaebmeo, of MIX celU^A^C flThL" ^rfi , ' i f I no ' ^ whe ">" *• MCPblocks 

adhesion to RAEC I0 5 MLL celU wSS m J 8 ° f ^ C ! ,ls '° ,he 8»'««ose residues of 

minutes in 0.1% ITTC foflowing extelTe wLh^hl Ln^ * ■ ■ eom V a ? With the binding of a catbohydrate- 
were added ,0 RAEC monoUy^ E&'Sfi *° S^'T^.f^ ^ ^ 
the absence (F10. 3C) or presence (FIG. 3D) of 0 l^M 1 ^ kn< T D W - e,b ? r ^ MCP inhibi,ion of 

MCP(shown at x!60). It k apparent that MLL ocUs adhered SS?," r 8 ~ ,on y fora » a ." on " Wo is mimicked by the 
rapidly to the RAEC monolayer whife onlvTl.mi,^ »uhib lion of colony formation in vitro, although such a 

of cell attachment wasn't T^gSZtSS a5 "SJS""" " S ^ ' " d ^ * 
P»c.orial demonstration of theeffectof MCPon the adhesion meln^Ti P T . t™*' * ^ n0n,Oxic ' orsl 
process is shown in FIG. 3C and FIG. 3D MIX cells ^ f r f PrCVent s P on, « neou * P««tate cancer metastasis, 
fluorescently labeled in suspension with FITC exnosecMo P'eluninary expenmcms, we have found that galectin-3 is 

confluent monolayers P f rat endothelial cells in 0 5%bovine P J!~ n ' * ? rOStote MDCer P a «>ologic tissue sped- 

serum albumin without (FIG. 3C) or with 0.1% MCPfflG ™ 5?? r W * " lhe u b . uol * l, adenocarcinoma cell hne 

3D) for 60 min. The cultures were washed .0 remove the £ F °l ^""^tochemistry, 5 ^m formalin fixed par- 
noo-«lbcrent cells and then photographed. Ia the non- IZ h^* ^ T"? P««sUtic aden^inoma sections 
treated cultures, the fluorescent MLL cells adhere aW. ^''<ff^^. rehydrated and microwaved (medium - 
uniformly bound to the endothelial moo^ayer^FIG^^Q ttSilai ™ 1 mM SOdlu,n citeate buffer - ^r 

while in the presence of 0.1% MCP almost no fluorescS 55 forlo^fnl^f^T ^ b j! >C '5 edin »°™»» 8»t "mm 
cells can be detected in association with the RAEC^ £mrZ X,t^ , n Dt ^ ,ed ^ *T p, T" y MU - 
Uyer in the microscopic field (FIG 3D) ■ snu-galectm-S-TIB-iee monoclonal antibody. Sec- 

Tbe abibty of cells to grow in semi-solid medium i e ^ TfS - . Wi ' bin DPBS for 30 m ™*<» 

anchorage-independence, may be ustd UT^rlS S * ea J ncuba,ed WIh Wolinylated anti-rat IgG. washed and 
«^«i«&towffl?J.7^^^ • g^wimavidi^rmylaMho^r^pe^dS 
antibodies is used to establish their eflicacy ^ Lowfh of ^Zn^ X P erox,d »*. sub *'«e a^-diaminobenzidine. 
cells in a semisolid medium required that E,, ^ ? counterstained with 3% meAyl green aud 

invade, and establish new rumo?Td ^ . procS^J ^ action demoLatedin 

appears to mimic many of the steps of in vivo metas^is I ceU etut^L P T, ,D , V4S,Ve PrOS,ate Cancer - PC - 3 
has been previously suggrsled that the ability of htmoTaUs ss ^ mimunoblotled and analyzed for the pres- 

to interac. widt carbohydrate residues of Sycoprotel Wa 2^he exnr^fni 60 ^ 1 uf d . es ? ibed m ,bo fc 8 e nd to FIG. 
cell surface galcctin-3 related to their ability to intenrwim L?? ex P ress,0D of galectm-3 in specimens of human 

,D1U,y 10 lntenia w,b P"»tate was examined by immunohislocbemistry with TIB- 
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166 anti-galectin-3 monoclonal antibodies. Tbe ealcctin-3 increased e~ I 

was mainly expressed in the prostate carcinoma cclk with ES^™; capic,ly .. for «»cborage-independenl growth, 
little stromal staining and variabte nonmt eSu,?L.— homotypic aggregation, and tumor cell lung colonization 

dated with intense ntwlear, c*opl«smfc° uKlu'w *? ,be areul ' tlon ,nd «>«>«wes metastasis. We have 

staining. Further invesligationVwdSrmtoe^e ro£of 5 %ZT$ ' tJ> °^ ,bal 'Action of CP 

galecUn-3 in normal andlancerouT^SJ 5, Si as «H« whJ m 8£ lo 1 nn ' , »>° ° flbe B16-F1 murine melanoma 

the ability of MCP to inhibit human^ost. £ w ' MCP J""* 685 " ,UD 8 colonization. Although the 

nude mice. MCP molecules *™2 t£Z I ? lcrc 1 *5? d lun « colonization by CP is most probably due to 

bloodstream^ afterTiSn^f r j ***** m * lhe "? to P romo,c bomotypic aggreg.tiV», tbe mccta- 

ize tbe active moiclieso ^CpIsweU ItTT memwancs, « an N-hnked glycoprotein canying poly- 

since little is knowTabou. th >™k£teL*T^£ ^S^' 0 ^ "I"*** » nd « "»P"«.ed in cell 
pectins, it appears m.Vthe eflL^f Zrl f ^' " adbeaon .. ""gnuion, growth, differentiation, invasion and 

effect on MLL primary nimor^roSr an^vo^i. M " ."^ ' '° *! ,,het """fr *• hrtionl properties of 
Sine* natural citn^ pS -^d nH ST-. B»'^«-3 we utHized CP and MCP, and examined whether 
pectin (MCP) are SS^SS^S^ S^^^i£X^^ t 

mmmmmw^ 

Fl melanoma cells adhesion to lamia^^Tfetui* LoSL Mn a^^T 10 ^ r PUrCb ^f d ft ° m Sigma ' »• 
induced homotypic aggregation. Both MCTandSYnhST ^i- °' M CP prepared from CPby P H modiflcation 
ited ancborage-indepS grow* of wSl«ft * '^ n ? 1 '<»/ hc . » bove ' des « ibed P"*"*"" of Albersbeim 
semisolid medium, £ agarose ^KicTt^thM r'n • A $ »? >fctuu ' u w « prep4red * raiW «*» «' 

carbobydrale-recogWon by cell surface SctS Lav be M» h fe^n £ rand Bio,0 » cal °^ 0rand 

involved in cell^traceUular mauix toteS and p'L ! ^ZSiSP C for 1 K 

role in anchorage-independent nowih as wS?, ,h, e«>ectin-3 was extracted from bacteria cells by single-step 

embolization of tumorcefc ^ * ,hemv,vo » P»'«fi«.ion through an asi.lofetuin affini.y'commn as 

More specificaUy, endogenous veriehrai, m m ,m f escr,bcd eke ^ere. Recombinant galectin-3 eluted by lac- 
binding lectins have been Wenun^ ^ cb^^ T, **? c * e f ^ «*U™«« »8»h*t CMF-PBS before use. 
diversity of tissues and ecus The fgtt* nx.noclon,l antibody was obtained from Dr. 
abundant classes based on their «T™1? , ° U Unlversi| y of Texas, M. D. Anderson. Horseradish 
of which are -14 Xsnd ^o Zi, ^ 40 ST"?* (HRP) - ^i"^"" 1 "bbit anti-rat IgG*IgM and 
designated as gK.fi and f^£^T T"!' 7 2 ' ^"'"^■hyme^lbiazoline sulfonic ^) JvBT§ 
Gale«in-3 repreLm^ ^ wide ranle of J^!?*? 7**™° ^ purch>sed from Z y~ d . South San 
murine 34 kDa (mL-34) a^d ^uman 31 kSa (S ZtZ ' T™'^ B16 ' Fl murine me,llot > m » *™ cul- 
associatedgalacLdeVbmorngle^"^ ^ tbOsKjbroZ; mSuT^PM?'' 5 Ea6leS ' ,nini^,1, ess « D "• 4, 
carbohydrate-binding protein (CBraS the iBB^ndin^ 45 fc^T ( ? MEM) su PP ten)eD ' ed with 10 * heat-inactivated 
lein feBP) the 32 ifn, k • 1 • 6 • " gpra " fcUj boVBK! sen " D . non-essential amino acids 2 MM 
todnfgSoeio 3 ^) ^Md^™. lu ,eg ' iD Jr inin - 8? n f lnrine » ^^iotics. The celU were matoaT^ed I.I 
formsV the ^VS&ZU&S! {S C c:;i^^ i,B ^ b - ° f 7% C °> « d »» 
Molecular cloning studies have revealed tLt mTpoWn « „W to l T UUD T Tissue cu,h '« wells of 96-well 
tides are identical. The galectin-3 contT wS £uZ " g 'SSTca- C ^ EHS ,Wnin » 
domaus. an amino-.erminal domain containing a coUag^n- Smf^H 7 2 f(Sp PR« IS ^ pb ? s P h4,e - buff » ed 
hke sequence and globular carboxy-terminal domain X P I,, P f? S % 8Dd 1,10 reiD » ini '« pn>lein bind- 
encompassing tbe galactoside-binding ^ Wither aU of ^ f W f °L 2 b 11 room '«"P«alum with 1% 
the above-mentioned galartoside-bSLe lectin shim ,hf ^ ?™ m aJbumin t 8 ^) » CMF-PBS. Cells were 
saroenamnlngand^lsno^ « S^^^pm^S^ 88 "* 
has been considered to be an S-lypc lectin u^rtcauircs ^11 D .^ BM - S *}* ^ Wrc »dded •« "ch 
reducing conditions for its caroob^rate-Wndiug S ce^aHo^fJf ^ ^ or MCP of varying eon- 
recent studies have produced evidence loT »^^« •"««>«ionfor2b 153T>C., noo-adberent 
Several lines of analysis have demonstrated th« thTS m T^t ^ V "^ 1 f ™* CMF PBS ' Adherent «Us were 
tins participate in cell-cell „d cell-matriT tZS£Z W ^f e ^L ^1 t b 1 ? a0, • Dd P boto F apb<:d - ^ relative number 
recognizing and binding complementary idvcoo^uT.t^ ^ ^H" W4S de,em,incd "> accordance with the 
and thereby play , c^, P fc ta 7ri«SSflS mXl"" t™?,? ^J*™* ^ 
pathological processes. ' * nd methylene blue followed by the addition of HCUthanol to 

and^of "" 3 ^ ^ "T" - by aC,iV4ted — °Pb^ « by^Sde^ ^ ^ (65 ° ^ WiS mMMred 
and oncogemcatly transformed and melastaliTcells Acti r. • . 

Hteva.ede^ooof po,ypep fid e is ^^"an were SSed^O^Wro 
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pended it MO 1 cell/ml in CMF-PBS with or withmn ?n a a . . ^ 
/«Anl of asialofetuin and 0.5% CP W 0$ MCP AtoiS nrolE^ « rre, » hoa „ 1 »« been es.abU.bcd between ,bo 
containing 0.5 ml of «!] suspension were plaad in T ?„Tr ° 6Us . to Uade, » ) boaio^pic aggregation 

37* C. The aggregation was then terminated by E the d»n HnT f 0 ^*™* ™»g clonics after i.v. injectioa 

celfa with 1% formaldehyde in CM^BTsampl^e 5 J Z J^t Z ^'X?™?: "H**** snlibcxfybas 
used for counting the number of single cel£ and toe . mb,b " .»si»lofetuin-induced homoiypic 

resulbng aggregation was calculated acforitog U> the foT S SUEges,in « surface g.kcun-3 

& T T P-JMfc)*** "bere Nt and Nc represent * ^r^^L me ««"«ioo of hemolytic aggre- 

Ibe number of single cells in the presence of the tested S r folfowmg then- interaction with the side chairs of 

compounds and that in the control buffer (CMF-PBS) 10 g f yoo P rotclns - As shown in FIGS. 8 and 9A-C MCP 

r T? ,Ve,y ;... • significantly reduced the formation of b^otypfc 

J*. ™™ D r ,U,S V > . MCP ~ 96 "WcU plates were coaled »K«g*t<a. while CP enhanced it. Most probably the noo- 

dried 21"S2? ? DUm "& MCP and 1% BSA and b "£ bea M( * behavior of me specific sug^r 

CMF^PBS ^n, *^bmant galectin-3 serially diluted in ^ lacl °se. such that it masks tbeimeracuMo 

§21^ °' 5% ^ and oWlween-20 " *° «" «*« gfiectin-B molecules with galactoside resi 

solution A for 30 d^M%t2^J&J* ? ^L^T** . mc,as ' isi s by disrupting cell-ceU and cell- 

WBBsanriSaSrr =?=r " - — - *- 

sured at 405 nm. ynroiysis was tnea- « The aforementioned effects of MCP to inhibit B16-F1 cell 

Colony formation in semi-solid medium— Celb wrrr JL ;^ 0 " ,0 , ? n,min » nd homolypic aggregation may be due 
detached with 0.02% EDTA in CMF-PBS ^Tu^SdedS ffh'T*" ^ P* 0 *" 3 ° D ,he cc » surface, because 
lxfO> cell/ml in complete DMEM with or JZt CT n f been Prevrously shown to bind B16-F1 cell surface 

MCP of varymgcontLttreUoTThrSb \2K££ » ^^TaW"' Blinocr - 10 ^dress me bindmg £ 
for 30 rein at 37* C. and men mixed VlMteSErtf. g ^ '° MCP ' Wc ei °Ployed an enzyme-linked immu- 
solution of 1% agarose in distOIedm^n^m^J *»< recombinant galeS 

(1:4. vol/vo!) preheated at 45' C^tT."nZ o^e SS^Snfw^ M ? V" * 

mixture were placed on lop of. precast layer of 7% agarose £^2* n blockcd by lactose (FIO. 9). 

•n 6 cnwa.me.er dishes. The cells were incubated H 33 McTont^ , W * "^ bU ' e ,hc iohibftoi y of 
days a, 37- C and the number of fortned cotomes was «feT,£^t "7 t0 its binding to cell surface 

detennmed using an inverted phase microscope Xr7£ hSS TS^r? 1 .*" baod ' W do Dot ^ 
S o„ by the addition of 2, % * lmUch £ fa CM f^ Sh^^ 

ga.ec.in-3 molcuks on heir ceU suS t'S cell 1 ' >OS ^f^ OD ' ? ^*' y " la ' MCP binds more avidly hTfhe 
together with the effects of CP and 1 MCP Tfh,T «U surface g.lec.in-3 molecules than does CP Taken 
colonizanon of i.v. injectj VmlA ^ceSs^moted ui ^ &Ct ,haI ""^'cgrin .nobodies inS 

ininally examine Utei/effecb on Blo^^Tdnel^ 0 « ^Sre^S^T r l ! i " ,Chn,eQ,,olaminin substrates, 
lanotnin in order to evaluate the possible rpfe of «Sa£ bv tfTST • M , C PstencaUy inhibits laminin recogoiUon 
? a ^ ,In - 3iDs ^h»P'oce ss .A S sbowni 0 FIGS T«7nH 7A^ ' "„.^I CB T «!» of laminin receplon, or that the 

6^J tBD '5 CMly Wbibited «" adb «i 0 ° "> hS2 ce!ISamL C «~ f 1 ^-* wi,b l* 1 ^ 
dose-dependent manner, while CP bad 00 aonarenTffiLi " f». • i M sequences on laminin may act in concert 

either cell binding or spreading onto taJtafflS^ ? T . .i! ^ ce " 8dhesion to ^^ni"- The possS 
sugar inhibitor of JSSS dTt' 2bT5 * „Va™^,v° n ° f MCP f h glleC,in - 1 "-vinJSSS 
adbesaon to laminin at concentrations as high aT^O 5J S^F -.i^h'T 1 ?" 3 ali8b, afec ' ib P roeesses «« 
(dala not shown). Competitive bindine Sav ttiiw™ ? " U 4dhes,0 ° *> I'notmn and bomotypic 

mhibnory effect of MCP cannot be attobuled nfeh 'to ft! tr.nffT^- ■ nde P eDdence '' ^ used as a criterion for eel 
mterrupiion of the interactfon between " glSw o2uT^ ""W » "Mfly 

N : acetylUctosaminyl side chains on laSSntT cells mS b«n™„ aod cells. Previously it has 

^ ^' eg,inS for bindiD 8 »° protek core of 60 S^coSf d,ba *^ ab ^ of ^^.om,er.c,^ 
lamtmn .Furthermore, the nMU^^oJ^ SoS SSSSTk C "^ byd 'l Xe . rcSiducs via surface 
b not du^cted against the caroohydreteVbinding do^matoof •-. r '° lbck ^ 10 fatera « Ihe 

galec..o-3 but r.lber to its N-terminal, ihus! inT exact L^^IvH^n ! °^ a 8 aros e (a polymer of D-galactose and 
mechamsm by which MCP blocks adhesion, m contrast to tion il^T^-^ 5 ^ efficicnc y of C °^V fornT- 
CP and lactose, remains unclear. The inhibitory effea of « nH^r , mcdium - >' h« been also shown that 

MCPisiioldueto<7lwoxfcity.becauseMCPr05%^d^ "H-««leclin.3 monoclonal antibodies inhiba growth of 
aflec, either viahiUty or fa „L g^^?^ » 0 ' ^'^^fj-se and th.t toere is an inverJeTe^on- 

smp between tbc expresston of 8 alectin-3 aod the supp r «- 
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™?,~ f fih° 0 ?° ed J ,beD0, yP e - Trausfection of normal of an as-yet unrecognized glycoconjugale growth factor 
mouse fibroblast with ilbe mouse gakctin-3 cDNA results in which interacts with ialeclro-^ihey leriX hbdti the 
t'tZ^Z^^^^^^^- -ess of known growth factors to iJSkC 

2bJ?fcZ ™w iTf J ' y ,b< " M ? lce B,lectIn - 3 Howev "' *• ** *» "cnorage-dependent growth 
play a key role for cells to grow ,n semi-solid medium, we s and tumorigenicity of B16-F1 cells insyngenic mfcTwere 

^^I^^BM-n -"boonucdls. Asshow. in the aforementioned ptUobL Since the ab^ity of c*Ss u, 

S£L- ' • ? fl "' e - ' ° f B16 " F1 ceH «f° w ra semi - solid »^ ium fa « , criterion for cell 

colonies m the semisolid matrnc in a dose-dependent man- transformation, the acquisition of cell surface galecun-3 

ncr. Similarly lactose inhibited anchorage-independeol to might be an early step of the post-transformed cascade, 
growth m a dose-depeodenl manner as well (data not What is claimed isf 

2^ n i? 6 1 ^ e {^°' i^^effect of CP and I. A method for the therapeutic treatment of cancer in 

MCP was not reslnc^ to B16-F1 melanoma cells. The mammals comprising orally administering a therapeutically 

cT HT^O hul°„ H* 2237 - 10 - 3 7"- fibrosarcoma effective amount of P H modified pectin to a mammal 

„ '? m> ,nd is afflicted with cancer, wherein said cancer is prosute cancer. 

n^fb^h ",T a ? m ™ Sb ? ^ khibi,ed - 11 * 2 - A melbod for «he therapeutic treatment of canceTm 

1 "? ^ CP f aDd MC ? COmp€,e ^ ,he mamm » ls comprising orally ^ministering a lher.peutie.uy 

b 2™^2\ "SST f °K g ^ kC,in .- 3 b c dmg « leadi,lg effec,ivc " of PH modified pectfa to ,3 

to apparent growth mhib,t,on by depriving the cells of the afflicted with cancer, wherein said cancer is human prosaic 

minimal support of the matrix required for cell proliferation. 20 cancer pnwaie 
It also may be argued tbal CP and MCP as well as the 

anti-galectin-3 antibodies possibly behave like an antagonist » « ♦ « ♦ 
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P7] 1 ABSTRACT 

The active, galactose binding site of proteins associated with 
metastatic tumor cells has been identified and sequenced 
(SBQ. ID. NO:l).Thepclypeptidc conairiang the active site 
may be used as an inurMiuofocrapcuac agent Identification 
of the site makes possible an in vivo diagnostic assay for 
metastatic ceils as well as therapeutic rnetbodotooes and 
materials. 

2 Claims, 2 Dnrwing Shttta 
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TUMOR DERIVED CARBOHYDRATE 
BINDING PROTEIN 

HELD OF THE INVENTION 
This invention relates to carbohydrate binding proteins. 
More specifically, the invention relates to a group of proteins 
referred to as lectins, which arc associated with tumor cells 
and which have a binding affinity for carbohydrates such as 
galactose, Most specifically, the invention relates to a par- 
ticular amino add sequence in the protein which is respon- 
sible for its galactose binding activity. In particular 
embodiments, the present invention includes assays for the 
presence of tumor cells as well as therapies for Inhibiting 
metastasis of tumor cells. 

BACKGROUND OF THE INVENTION 
A major thrust in metastasis research has been the search 
to cellular genes and other epigenede factors which control 
the metastatic cascade. It has been determined that there is 
a dose correlation between tumor cell surface receptors and 
metastasis of those cells. This research has led to the 
supposition that cellular interactions are influenced by cell 
surface components; however, a detailed structural analysis 
of such cellular components has not heretofore been under- 
taken. 

In accord with the present invention, it has been found 
Jbat particular tumor cells include a ciass.of proteins termed 
lectins on their surface, and these lectins bind to galactose. 
Accordingly, Within the context of this disclosure, such 
lectins will be collectively referred to as carbohydrate bind, 
ing proteins (CBP). Tumor progression can be delineated as 
either suppressed or enhanced expression of a relatively 
hmitcd number of cell proteins, and the CBPs have been 
found to increase in number as a tumor progresses to 
metastasis. Consequently, the CBPs play a pivotal role in 
malignant biochemical transformation. It is believed that 
CT* £ay mediate the interaction between adjacent cells and 
cOTju^*e7 rcc0finidon binding complementary glyco- 

The amino acid sequence of a number of CBPs has 
r^ously been determined; however, the precise structure 
of the active portion of CBPs responsible for the galactose 

ro^^/^T HnJmown - to ^eral, it has been 
found that the carbo^drate binding protein isolated from 
f^S? b * ***** cinematography appear, to eon. 
sfctote two diffcrcm classes of peptides. One class of pep. 
tm^ .bas a molecular weight of about 14.000 dalton.Tnc 

SSh^JFa n moi ^ u WC W* "nging between 
20,000-35,000 Gallons. » has also been found mat CBPs 
obtained from different spedes of animals often show 
miixainological cross activity, suggesting structural simflarJ- 

and 34,000 daltons have been extracted and cloned from 
different tissues, and from various spedes. These materials 

i^^SZ^^^ t0mUosy from 
Therefore, it will be appreciated mat data devd- 

applicable to another species induding humans 
^.^iSS? foundtiui1 » number of differat tumor cells «o 

^ ^8 H***«ty. Further stud- 
io **vc shown that neoplastic transformation is associated 

™^J^^ c *P re * slon <* « -Witional, unique 
wZilu *, * ir*>lccukr weight of approximatdy34 

^dalton designated as 1.34; see, Ux*Zk and Rai £ 
Cancer rc+con* 43:2088 (1983). 
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Other families of carbohydrate-binding proteins that share 
common binding specificity for sugars such as galactose 
^despite the fact fiat such proteins are very diverse in 
stra cture and function. Included are a group of 14 kJlodalton 
3 gakctosjee binding lectins, a 64 kflodaltoa component of 
tte dastinreceptor, the 55 lolodalton ectosialylh^nsLrese of 
I^gkina disease, the 43 titodata human actin*inding 
brain lectin, the 50 Klodalton xat testis galactosyl receptor! 
the murine and human tumor associated 34 kQodahon lectin, 
io ™35 kflodalton fibroblast carbchydratc^biixUng trotdn! 
the ^binding protein, the 32 Idlodalton maoo^aa^on- 
integrin lamiiun-binding lectin and the rat, mouse and 
human 29 tilodaltou galactosjde-binding lectin. All of these 
diverse polypeptides have been found to share significant 
homolop and are designated carbchydrate-bmding ooicms 
15 within the context of this disclosure. 

Based upon studies of the various tamorccfls it has been 
found that CBPs play a role in cellular interactions in vivo! 
TOese reactions are important for the formation of emboli 
and the arrest of circulating tumor cells leading to the 
development of metastatic lesions. 

J^^^aY^**^™^ activc a* on the 
carb^hydm^btndmg protein responsible for galactose 
affinity has been identified. Furthermore, it has beeniW 
that this particular amino add sequence is highly hornolo- 
23 gous throughout a number of spedes. For example, the site 
approaches 90% homology in mouse and human tissues. For 
this reason, results obtained from studies in mice are highly 
prc^ctrve of human results. In accord with a further aspect 

hWvS ZZT ^ 6nUon ' a highly sensitive 

30 blood test for the presence of potentially metastatic tumor 
cells which is based upon detecting the presence of the 
particular galactos^Mnding site. The present invention also 
makes possible, and includes therapeutic methods for inbib- 
Ittng : metastases, based upon the properties of the galactose 
* Z^Lm V?" ******* *° Present invent 

^J^Ln EM fr0m Swings, discussion and 
desenpuon which follow. 

listing of Amino Adds 

In accord with the conventions codified in 37 GF.R. 
1.821, the abbreviations used for amino acids in the follow- 
hag disclosure and claims shall be: 
Ala — alanine 
Arg — arginine 
Asn — asparagine 
i 3 Asp — aspartic add 
Cys— cysteine 
Glu — glutamic add 
CHn — glutamine 
Gly— glycine 
His— histidine 
Be— isoleucinc 
Leu— leucine 
Lys— lysine 
Met — methionine 
Pho — phenylalanine 
Pro— proline 
Scr— -serine 
Thr — threonine 
T*P — tryptophan 
"IV—tyrosine 
Val— valine 

BRIEF DESCRIPTION OF THE INVENTION 
There U disclosed herein a galactose-spedflc, carbohy- 
drate binding protein. The protein indudeTmc am^add 
sequenca (SBQ ID NO;l) consisting essentially oT^ 
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nC Cfi!^ HO. 4 i, . depiction of therapeutic agent, which is 

Se?'Glv * ^ * ' ' ^ 111 ****d with the prbdples of *e presc* 

in . atm< ^»_« , 41 _ , . _ invention and which actively bind* to CBPs. 

in a still further embodiment, the protein includes the 
longer amino acid sequence (SEQ ID N02): 5 DETAILED DESCRIPTION OF THB 

His, Phe, Asn, Pro, Arg, Phe, Asn,, Gin, Asn, Asn, Arg, INVENTION 
Arg, Val, He, Val, Cys, Asa, Thr, lys. Leu, His, Asn, Thc P^ent Invention identifies, and is directed to 1 
Asn, Ttp, Gly, Arg, Glu, Gin Arg, Gin, Ser, Vol, Phe, particular mnino acid sequence which provides the galactose 
Pro, Phe, Glu, Ser, Gly. binding site of CBPs. Aparticular sequence (SEQ ID NO£)> 

Id another embodiment, the method include* an immu- *<> *° Accord with the present invention, comprises the amino 
nothcxapeutic method for generating antibodies in animals to .^Mk 

cells which include a galactose specific carbohydrate bind- His, Phe, Asn, Pro, Arg, Phe, Asn, Gtu, Asn, Asn, Are 
I*"*??" ^ TDe0)od iDcludca *c steps of providing a Arg, Val, Be, Val, Cys, Asn, Thr, Lys, Leu, His, Asn! 

^W^^wMch include, the amino add sequence: (SEQ Asn, Ttp, Gly, Arg, Glu, Glu, Arg, Gin, Ser, Val. Phe, 

n>NO:l) 15 Pro,Phe,Ghi,Ser ( (Hy, 

He, Val, Cys, Asn, Thr, Lys, Leu, Hir, Asn, Asn, TYp, Gly, The amino adds arc joined by peptide linkages, and it is 
Arg, Glu, Glu, Arg, Gin, Ser, Val, Phe, Pro, Phe, Glu, t0 u 11 ^ 5 * 00 * 1 when expressed in a cell, the foregoing 
So\ Gly; sequence will gcnrsally be a part of a longer chain of amino 

injecting the polypeptide Into an animal 10 that an »n.m^ f . » dd » forming a protein. As will be discussed further 
response occurs wherein the animal generates antibodies to 20 hercinWw » tMs active site need not occur in a larger 
the peptide. In some embodiments, adjuvants may be I*c4dn, and in accord with the present invention, it will have 
employed to increase antibody production. In other * immbar of utilities even as a relatively short polypeptide. 
«nbc<Umcnts, antibodies may be raised in one animal and ft&ufurthabccnfcHindm acc^ 

subsequently transferred to another for therapy. that the most active portion of the aforementioned sequence 

In accord with another embodiment of the present 25 (SEQ m NO;2 > comprises the amino add chain (SEQ ID 
mventic^ there U provided an assay rrxthod for determining 1K>:i ^ : 

the presence of metastatic cells in an animal's bloodstream. Bc * ^ Cys, Asn, Thr, Lys, Leu, His, Asn, Asn, Trp, Gly, 
The method includes the steps of providing a support Glu, Glu, Arg, Gin, Ser, Val, Phe, Pro, Phe, Glu, 

nicjobcr having a binding affinity for a caibohydrate binding Ser, Gty. 

protein which indudes the amino add sequence: (SEQ ID * * has becn found that the active site of CBPs is highly 
N0;I > homologous throughout a iiumbcr of spedes, and through- 

He, Val, Cys, Asn, Thr, Lys, Leu, His, Asn, Asa, Trp, Gly, ou * a nuw ^f °* ***** « • particular spedes. As 
Arg, C3u, Glu, Arg, Gin, Ser, Val, Phe, Pro, Phe, Glu, ^«^tood in the art, homologous amino add sequences 
Ser, Gly; comprise those sequences in which there is substantial 

contacting the support member with a fluid\samrJe from the 35 slll ^ fla ^in cctresponding imino acids. Fc* example, the 38 
animal, mafatalning the fluid sample in contact with the * dd 5C< l ucncc (SBQ ID N02) listed above was 

support member so that any of said carbohydrate binding dcrivcd firom bnman HeLa-s3 tumor cells and this sequence 
protein present in the fluid sample will bind to the support; found 10 bc homologous with a correspond, 

and detecting the bound protein, whereby the presence of the sequence of a galactose specific lectin from rats (rattus 

protdn is indicative of the presence of metastatic cells in the 40 norvc « Ica$ ) *° d 96.0% homologous with a galactose spc- 
animai. In one particular erribodiment, the support member cific 1 *? hx from vAcc < mos museums). Therefore, it will bc 
indudes pectin adhered thereto. The step of detecting the «PI**ctacd that, in accord with the present invention, the 
bound protein may comprise contacting the bound protein - 10 ftcid 8cmici,cc cornprising the active portion of the 
with an antibody having affinity for the protein and subse- . wiU iDcludc mc ^nictures listed above, as well as 
qocntly detecting that protein. Also induded is an assay kit 45 vaiioU5 homologous structures, generally those having a 
for carrying out the analysis. degree of homology of 80% or more. As is known in the art, 

la another embodiment, tbo present invention includes a variou * amino such as Glu and Gin may in some 

therapeutic method for inhJWtmg mcUitaais of » tumor cell Stances bc substituted for one another and such non- 
of the type expressing a galactose binding protein and the essential substitutions are all within the scope of the present 
surface thereof. The method comprises contacting the cell 30 mvcntU)JQ - 

with the therapeutic agent which comprises galactose bound Referring now to FIG. 1, there is. shown a portion of the 
to a polymer. The polymer is preferabry of a molecular Protein chain of a CBP 10, illustrating the active site 12 of 
weight in excess of 10 Idlodaltons. The galactose may be Pf esent invention. As Illustrated, the active site is shown 
put of a polysaccharide chain bound to the polymer as a pocket, or open loop in (ho protein chain, and It is to be 

*dtot nnc^n _ 55 l ndcT5tood »at this is merely a schematic, two dirnensional 

BRIEF DESCRIPTION OF THE DRAWINGS lustration. The active site, constituted by the homologous 

FIG. 1 is a schematic depiction of a portion of a CBP ff^J^ UD ^° f** 4 * ctu * fl y ««me more complex 
indudiug the amino add sequence of the present invention *™****^*o*amtiBBM. In general, the active site 
which constitute! the galactose binding site the- {ozm * P«*et * which . the galactose, shown here 

FIG. 2 is a gr»ph showing tc* results from mice, taken at *° ^^^LV 4t % 1 00 ^ In **> n <* steric 

various days after injection with metastatic ceils ffluanSn* Si fS^St factions. It is also to be understood that 

•coord with the present invention- and be dependent to a large degree, upon some pnticular 

present invennon, and subpoUonj of ibe chain. For example, a first portioVihown 
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ch^^m^ih^l<^^^ i«^^^ of a material such as latex, coated with pectin or Mother 

»ko be n^iL te^S: rr.T^iTJS^™V Mad. to the CBP, and tho occurrence of 

rose In fcTreccptot B lTlXed^S^~f 14 M St2^^^ a °' w ' lwl ^ 

ladudeithean^addK^SN^I^V^^Ln ^P"^ instance*, the support nuy be coated 

Ola, Glu, Arg, 1 ^ 10 NO:5) ^ ^ b X experiments which folSow. 

******* ° f P^«t Invention " HXPERIMBNTAL EVIDENCE 

there b provided an away procedure for detecting metastatic 

ceiu in an animal. Aj described above, CBPs whidi include Material* and Methods 

a specific galactose binding site are cxrxesaed bv various * ^ „ „ ~ ^ _ 

^.Ithubeeaf^t^cCBiC^I^ * ^ ^ Cutore Cohdltioo, 

the metastatic cells, by a presently unknown mechanism, ceU variantj of B16 meUnonta, 

into the blood serum of patients, and this fonm the basis f<r UV_2237 angiosarcoma and the human HeLa-S3 tumor 

the assay. systems were used. 

The assay is accomplished by contacting a fluid sample, ^ ceU » were grown as monolayers on plastic in Dnl- 
""^ *! m * 5Uppolt me n l ba- such as a test plate 25 bccco ' 1 modified Eagle's minimal essential medium, 
which has a binding affinity for the CBPs. The support «Wlemented with 10* heat-inactivated fetal bovine serum 
member thus retains (ho CBPi, and in a subsequent step they nonessential amino adds, L-glwalne, vitamiiis and 

aredetected. v ' antibiotics (CMEMk The cells were m^n^at^Cia 

llw support member typically comprises a solid plate, a " humidified atmosphere of 7% CXX2 93% am Cells were 
S^^S rMC °ll volume of beads which are made of, so Rested by overlaying the monolayers with 2 mM HDTA 
or coated with, material to which the receptor of the m: km* 1» Ca++ and Mg+f free phosphate buffered saline, pH 12 
•nvenbonhmds. This material generally comprises a caibo- addum magnesium free PBS (CMF-PBS). CeU viability 
bydrete based material which expresses galactose andAa w " •»*««« >V trypan blue exclusion and omy single cell 
to^J5T^* V ? yS *2** 1CS to « n P°». One pre- fusion, with viabiHty greater than 95% were used in the 
i^T 5 ^ «w»Prises pectin, and one partfcu- as ™> reprodoctiviiy, the experiments were 

larty prefmed type of pectin comprises a modified citrus P«fc«med with cultures grown for no longer than six weeks 
pectin which Is prepared ia accord with the teachings in U.S. "^=7 &om frozen stocks of low passage cells 

wM^\?i^L D 08/024 « 487 . ^closure of 2. Purification of endogenous CBPs by affinity chroma- 

wtach is Incorporated herein by reference. The support can tography oy ammty ctooma- 

welTtoow^Tht , ^!rf 1 f C W V ?T W Wher stn,CWr " *> CeU* extracted by bomogenlzatioo in a solution 
bTdi„o^ * e ^"S.* **» containing 4 mM l^-M»captoem«aol and 2 rnM eSta 

^ Xj^JiSjStLZ ST^w 8ampl6 " 4S dMjBed "P^ MBraS and applied onto an affinity 
3«rcd to Sv^. 5> todl f 8 ,MtaijU anu ' coo3htln B of l«to»e that iT bound cwalenthr to 
y 1 ?.^' 6 J rapie " "Stained in Affi^Jel 10 (Fierce Chemical Co. k After wasUnTn^H,, 

will be bound to 0I0 rial mc I^Jf 1 de^opboresi. (SDS-PAGE) and kSt 

The plate is then washed and a second fluid „ d P °° Icd ^ ««» f« amino «id analyd, 

dfic and eliminate cross reactivity anifalsc Sd^ST Z2F£Z2L '^ mf ^ mU . 00 Iedadn * 12 - 3 * SDS-PEO, 
■ftchniquc, fcr the preparation of monocioci Lu^e,^; «, ^fT^^^. * Altera. The filter. 

weU toown in the art In a final «ep, the^ SdS S^'lf'!:^ COntetota « 
are detected. Detectico may be carried out by cotSaflre dl» *.^2£^!5 eB J hBflte » wim the 

plure with a third material which binds tothe ^f" ««-CBP ««ibodlea in the quench solution. The 
whi* also includes a tag labc! rTi^S^ SSb^,^ ft ve tfme, for 15 minute, and ^ 
the bound MUlbody. The label may be a radic^cto^LT « f ^ hour ^ ^ V*n& solution with "^I-goat 

a flucophcre or a chemicalty re.c^= ^.^21^: " St^tX* """LP? W « WJubed ^ ^ 15 
poncofttebloun-avidm V icm. m the WountavSin r^ ^ ^ ^° ti0n " Bd ^ ""^ f " 15 

y minutes with the quench solution containing 0.1% Twccn- 
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20, dried with paper towel, wrapped la Saran-Wrap aad 
exposed at -70° C to x-ray film, 

4. Antibodies 

Monoclonal antibodies were generated against the amin o 
add sequence: (SBQ ID NO:2) His, Fbe, Asn, Pro, Arg, Fhe, 
Asn, Giu, Asn, Asn, Arg, Arg, Val, He, Val, Cys, Asn, Thr, 
Lys, Leu, His, Asn, Asn, Tip, Cfly, Arg, (Bu, Glu, Gin, Arg, 
Ser, Val, Pbe, Pro, Phe, Glu, Ser, Gly, using the hybridoma 
technique of Kohler andMilstein; see, for example, A* Raz 
and R. Lotan; Cancer and Metastasis Reviews 6:433 
The monoclonal antibody which belongs to the IgG class 
was purified by affinity chromatography on Sepharose- 
protdn A (Pharmacia, Uppsala, Sweden). • 

5. Purification of Antibodies on Sepharose-protein A 
Mouse IgG, binds to protein A at pH 8.0, whereas mouse 

IgO of other subclasses as well as IgO from polyclonal 
rabbit-autiserum are bound at pH 72. A Sepharose-protein A 
column (5 ml) was equilibrated with 0.1M s odium- 
phosphate buffer, pH 7J2 or 3.0, and 1 ml ascitic fluid or 0.5 
ml antiserum, diluted with 05 ml of the respective buffer, 
was applied and allowed to react for a period of 30 to 60 
minutes. The column was rinsed with the same buffer until 
baseline mbsorbance (A^) was regained in the effluent For 
elution of the IgO fraction from the protein-A column, the 
pH was then lowered gradually by replacing the phosphate 
buffer with 0.1M citrate buffers of pH 6, 4.5 and 3.0. The 
pooled IgO-cootaining peak was dialyzed against phosphate 
buffered saline (PBS; 10 mM phosphate, 150 mM NaQ, pH 
7.2) and concentrated to 1-2 mg protein/ml over a P10 
membrane in an Amlcon concentrator. Hie preparation was 
stored at -20° C. until use. 

6. Pectin Solution 

Citrus pectin solution was prepared from Sigma Co. The 
dry pectin, 73% degree of esteriflcation was dissolved 
slowly in a strongly stirred 100 ml CMF/PBS. 

7. Solid phase Radioimmuooassay for Soluble protein 
Antigens 

(a) The assay used was a modification of the principle 
procedure disclosed by S. K. Pierce and N. R. KUnman; J. 
Exp. Med. 144:1254 (1976). Blood samples from mice were 
taken at appropriate times. The blood was dotted in 5 ml 
tubes. The serum was collected and EOTA 2 mM and PMSF 
0.2 mM was added to the serum and frozen. A sample of 50 
ul from the serum was tested three times in triplicates 
according to the modified method of solid phase 
radiolnunnno-assay for soluble protein antigens of Pierce 
and KUnman referenced above, using the pectin coated 
plates of the present invention. The coating buffer of the 
plate was sodium carbonate (50 mM, pH 9.6) containing 0.1 
g sodium azide per liter. 

Alter adding 50 ul of serum from blood in each well of the 
microtitre plate, it was allowed to incubate fox 24 hours at 
4° C After removing the serum, the plate was washed once 
with PBS-BSA 0.05% and flicking the fluid into a sink. Then 
the well was refilled with PBS-BSA for one hour at room 
temperature to block the remaining protcin-biading sites on 
the plate. The plate was washed three times and then 200 ul 
of 100 ng IgO was added to each well and the plate was 
incubated for four hours. The plate was washed with PBS 
and the "^-anti-ra^t-Fab' was added to the wells for two 
hours Incubation. The plates were dried under a lamp and the 
wells were cut and counted in a gamma counter. 

GBP is present in various murine and human tumor cells 
as has been discussed above. In this experimental series, 
tumor cells that are known to have the CBP on their cell 
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membrane and which have the propensity to colonize lungs 
were used in aa experimental metastasis assay to invesrigale 
whether there Is a direct oouclattoo between serum levels of 
the galactose receptor of the present invention and lung 

3 colonization. 

Female BALB/c mice 8 to 12 weeks old were produced in 
an animal colony, which was established by cesarean deri- 
vation of a litter of mice from BALB/cfOH parents 
obtained from the Cancer Research laboratory, Berkeley, 

10 Calif. At sequential times after injection of tumor cells, 
groups of mice were sacrificed. If tumor nodules were not 
grossly Visible, lungs were weighed and minced into pieces 
of approximately 1 mm 3 and enxymaticalry dispersed by the 
technique described in Experimental Cell Research, 173:109 
(1987). Briefly, lungs were presoaked for one hour in 25 ml 
of an enzyme solution containing 1 mgfrnl coUagenase type 
IV (Sigma Chemical Co., St Louis, Ma) and 36 units of 
porcine pancreatic elastase (ICN Biomedicals, Costa Mesa, 
Calif.) at 4° C The samples were mecrunicatty dispersed 
with four sequential, 30 second and three sequential, one 

20 minute periods in a Stomacher blender (Tekmar Co., 
Cincinnati, Ohio). Following each dispersion period, a por- 
tion of the cell suspension was removed and an equal 
volume of DMB-10 added. The colonies were fixed with 
Caruoy's solution, stained with crystal violet, counted and 

25 total colony forming cells per organ calculated. Population 
doubling times were calculated from regression analysis of 
the increasing number of colony forming cells per organ 
overtime. 

In the second experiment, unanesthetized female 
30 C57B176 mice (eight weeks old) were inoculated (XV.) in 
the tail vein with Hf tumor cells in 0.2 ml of PBS. After 17 
days, the mice were autopsied and their lungs were removed, 
rinsed, and fixed with S% formaldehyde in PBS. The number 
of tumor colonies in the lungs were then determined under 
a dissecting microscope. The results determined by visual 
inspection were correlated with those from die assay, and the 
data is summarized in FIOS. 2 and 3. 
Results 

Applicant has utilized test plates covered with pectin to 
examine and correlate the levels of CBP in serum and lung 

40 colonization. Two types of experiments were conducted. 
Both types of analyses revealed a Diphasic distribution 
wherein initially (time 0, immediately after injection) the 
cells were cleared from the circulation and trapped in (he 
capillary bed of the lungs. After an additional time period, 

43 the oon-cxtravasaling cells were released from the lungs and 
detected In the circulation where eventually they perished as 
indicated at approximately day 1 in FIG. 2. Bach point in 
FIG. 2 represents the median of four to eight mice and P is 
less than 0.01 by Mann Whitney U test on all days for the 

50 4T07 cells. Simultaneously, the blood serum was collected 
and the solid phase radioimmnno assay procedure was 
performed using monoclonal antibodies generated in rabbits 
against CBP(50pg/100 uiywelL A sample of 30 ul of serum 
was tested three times in triplicate and each of the values of 

S3 antibody bound corresponded to l7S l counts per minute and 
represents the average plus or minus the standard coox 
which indicated the amount of the active galactose binding 
site In the scrum. 

This is a standard experimental model and under the 

€0 experimental conditions used, the cells do not produce 
metastasis at any other organs besides the lungs. Morpho- 
logical studies of the extravasation of the tumor cells from 
blood vessels revealed that the time needed to obtain an 
exbravascular position varies and may occur between 2.5 and 

W 72 hours after adhesion to the endothelial layer of the blood 
capillaries. Rdler, et at; Adv. Cancer Research, 38:149 
(1978). 
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Tne secondphase rfthe aims (days MO) demonstrates cation of cells at tissue sites and hence prevents metastasis 

S>nt ZZ'SL^tt ^ T^ 0 " rt***™* «d also can n^dxec^tod^^S^S 

colonies into visible metastasis Is accompanied by the system. mummo 

J^l^P 1 ^ * c circulation « Inflated in EDO. fteviously, immnnothenpeutic treatments for cancer, 

LPS*^ ^ viable cell, j have been attempted wherein various peptide, havTbeen 

mto the circulation or alternatively put of the growing injected topS to didt tae^^ Ttoe 

S*h UC emD t tttd * host-Immune system therapies have not been sn^ssSTE 

JSi^ ? ^"iL.'T detected k lack of , access is a result of the fact mat meTriT^rti^^ 

^^^^ ^^, P ^r t i iDVe0a0n ' itbUbeC ° *» «" aerate an eJ^^aSKS 

•»V to bodies. The receptor of the present invention is highly 

ffd^c^rf^±H»lf ^f"* 6 8 ^ rt T "* ^ toducc * e gSon of very srHveinE 

falZKf^ ^ ^ ^ M 10 f™* bodiet - Also, in • most preferred form of the present 

ot^^^c^^ee^^Tr^ invention, the peptide i. adJmLrcd to conjunction wTan 

nm^ of^^?^^,,!^ Md *5 r mme * ystem adjnvaBL Thc ^juvant Intensifies the 

To L£m£ i JSt „_ ra P cctivc,y > very high level of antibodies. -While some of these antibod- 

tbc , flndln8J wim F4T °7 cells, applicant ies will attack the administered peptide raHwes^ wffl 

M«e ^ndnaSrW^i w« tolecmd fntr™. >°cludUg Collet, Adjuvant (CFA) and such mate- 

nonsly. h«e«Were ucrfflccd atl7 ^« r^tfJ^ ^ ^ 8 "»«y »» used in the practice of the present invention, 

the ^^Z^^^ S Z^^^J^t^J^ One-lJwant material having particular otfliry i, mat dis- 

Refe^to rmTea^Snt rS> me median of «f which b inc^^ herein 

^M»" t Wu 'f c 7y^(Pl«s «han As described, the antibodies may he directly raised in the 

"""s^T^^si^ r^-^^^plesoru.^i.ven- 

mtous the st^d^ror * Ve " ,B plu * * *« «* toward an extracorporeal therapy for 

observation as presented to H?z ^ an,lbodJci »V ^adliy developed to the specific galac- 

In view of me aW «™iw„i. • ^ , tosc receptor. In accord with the present invention, a carbo- 

screening and JZ S^SJSL^f ' * ^ column pacldn & capillary bed or the like and the 

tmWcSsin the cStfoa ^MtaSbm S£^3 5^*? ' ' the wpported materUi. 

monitoring of dtaSS rJ^cStwhSSTJEj m^^T^' WWch iBdud ° *" « al ' ctose win 

removal c4 thc primarv tuLZTh^ ^JzT„,< "»<« to the support and be retained. In this manner, these 

^m^d&^STc^S^ » Sir ^ ^ a Aobody, am 
menu in eliminating metastatic sjread. 

to accord with another feature of the nresent Wnrt™ Xct aD °tncr therapeutic methodology ia made possible by 

•here are provided the^peuUc^odsft^^^ SLTZ i °7 n,l0n - ^ " ^ « «8»t which 

metasUtickue^e, ^^2252 i^al^-S^K?? 1 ^ ^ 10 ^ 

the present Invention. As shown tothT«nrnW^.l fH^*^" "totively high molecular weight material hav- 

metostotic cefls expmss ^w£JlSdeX2lSSe o .UentV kJ" 2* l ° *f b haiM » 

Wnding rite. The CBP, ptoy a role ia^uUrinSont L,a^L M^? ?." m ^ materlal ^opdzc* the 

i«dtog to lb. taMtfoJ F2 n^usatie iSSSLI^S S^.^ ^ ™ mcU!tatic ^ •»* "«»che. 

specific for the galactose Wading receptor of CBP, « compatible, and « has been found mat a molecular wdght 

Tleso antibodies bind to me su^erfcnxS; tumor 10 kU<5<1 * lton ^ *«= 

cell,. Thc preae«ce of antibodic ^tolSn^K reSd^Tcl " ttc and 
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A^^*"^™ -4, ^fifj^" C " 6 PutaO* anottur, u woU u with other thepic. The prejeat lava,- 
jT^^S^.r d U ^' e > *» "vuecs P«riWc » diagnose system wh^ the p^- 

IL^I^^^^Z * 8 «"* <* may be detected In . pataTte 

polymeric chain. As shown, the polymeric chain is a cellu- ^- » M , . , 

lose based polymer such as ccllo^s^^aTSe^ 5 £^5?^! ^^.^ monitoring tho effee 

further unTmaTbe bound to the S "^jf^fc^ 

molecular weight In the HO. 4 fllustration, the Sol! "^f^ Wd a for 

shown as bound to the polymeric chain by an emexlinloute. «>^olling the actions of metastatic cells in a patient, as wefl 

It is to be understood that coupling may be accomplished^ " an CTtra corporeal thcra Py for clinrinatiiig such cells. All 

other types of chemical bonds. 10 of mo foregokg are based upon the identification of a 

Other therapeutic agents may be prepared in accord with Particular galactose receptor which is associated with, and 

the present invention. For example, the polymeric potion of ^sponsible for, the action of the metastatic cells, 

the molecule may be constituted by a variety of other & will be appreciated that in view of the disclosure and 

polymers having the requisite Wocompatibiliry and Solubil- discussion herein, variations of the therapies and methods 

ity properties. Toward that end, other carbohydrate 15 described, as well as new therapies and methods, will be 

P°52^'^ dc ** lldmcIikcnui y be enjoyed, a* well as readily apparent to one of skill in the art The fcreaoinn 

T?? 3 * ^^^^^V^donoi^^ttmy^ drawings, discussion and examples are merely meant to be 

SST^i 8 *' *™nit«tcd by ****** <* ****** muatrativo of r^rdcular aspe^uofme present Lention, and 

con^g polysaccharides. are not meant to be UniiiaSons upon toe jucdStB 

™??J ^^tha^c methods of^uresent invention 70 la the following claims, iiicludEg ail c^valen^blch 

may be used either Singly or in combination with one define the scope of the kvcntiorT 
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( A ) UNOIH: 31 «lto Mi* 

( C ) STRANDeDNBSS; NotiUloTft&t 
{ O ) lOPOLOOY) Nbk Unu 

{ I i )5BQOENCEDB3CTUFITC^i^»W2: 



2 5 



HI • 
1 


p » . 


A. m 


P r « 


Art 

3 


A. m 


Tb r 


L, » 


L • * 

a o 


B • • 


r • • 


Pro 


r.« 


Ol a 


a • r 



r • Va 1 II* Va 1 C 7 i 

1 5 

l» A r f OU « • f Yi) 
3 9 



( 2 > INFORMATION FO« 3EQ ID N03: 

( I ) SBQUENCS QIAAACTEJUSTtCS: 
(A )l£NOrax« Mimic.* 
{ • ) TTfPtt >«Ud add 
( C ) STKANDEDNESS: No* 
( O ) TOPCCOQT: No* Helmut 



5,681,923 

13 



14 

-continued 

( * * )SBQUENCBDe9C3amKSBQB>Na3i — . 
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I claim: 

JLA gaUctosc-spcdfic, carbohydrate binding polypeptide 
which consists of the amino add sequence (SBQ ID No: I): 

De, Val, pys, As DtThrf Ly ^ ^ ^ ^ 

Aig. Glu ( Gin, Arg, Gin, Ser, Val, Phe, Pro, fte, Glo! 
kcr, Gly. 

X A galaaose-spcclflc carbohydrate binding polypeptide 



which consists of the amino add sequence (SEQ ID No:6) 
His, Phe, Asn, Pro, Phe, Asn, Giu, Aan, Asn, Arg, Are, Val 
in which the Val is joined to the He of the amino add 
L7T C ^JP Ko:1) W ' Asn, Thr, Lys, Leu, 
HU, Asn, Asa, TYp, Gly, Arg, Ghi, Qu, Aig, Gin, Set, Val 
Phe, Pro, Phe, Ghi, Ser, Gly. ^ 
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CERTIFICATE OF SERVICE 



I hereby certify that a true copy of Requester's Reply to GlycoGenesys' Response 
dated June 13, 2005 to an Office Action dated April 12, 2005 was served upon 
GlycoGenesys, Inc. through its attorneys, Ropes and Gray (attorney of record in patent 
'306) located at One International Place, Boston, MA, via first class mail on July 13, 
2005. 



Requestor files this Reply which addresses arguments proffered by 
GlycoGenesys, the patent owner of US Pat. No. 6,680,306 in their response to the Office 
Action mailed April 12, 2005. 

Amendments 

Requester takes note that certain claims have been amended while others have 
been canceled, and still others have been added. Requester strongly suggests that the 
newly added claims (i.e., claims 24-44) demonstrate what is wrong with the originally 
issued claims. 

Ground #1: 

Claims 1, 3, 4, 12, 17, and 20 are rejected under 35 USC § 102(e) as being 
anticipated by US Pat. No. 6,645,946. Claims 1, 3, 4, 12, and 17-21 are rejected under 35 
USC § 103(a) as being unpatentable over the *946 patent. 




Stepherf KSaudet, Ph.D. 
Reg. 1^48,921 
Attorney for Requester 
Pro-Pharmaceuticals, Inc. 



REPLY-A 




Sir: 



Patentee submitted a declaration under 37 CFR §131 from Yan Chang in an 
attempt to show that the claimed subject matter in the 306 patent was conceived and 
reduced to practice prior to the filing date of the '946 patent. 

Requester has reviewed carefully the submitted Declaration and asserts that the 
Declaration fails to establish prior conception and reduction to practice and, therefore, the 
'946 remains valid prior art to the '306. Requesters arguments are presented below. 

(a) Chang's Declaration purports to show that the invention claimed in the '946 is 
predated by an experiment completed by the named inventors of the '306. Chang submits 
two tables as evidence for this assertion. These tables are defective as evidence proving 
prior conception and reduction to practice. First, there is no date on either table to 
establish when the experiment was conducted, and knowing when the experiment was 
conducted is rather significant if one wishes to swear behind prior art. Second, there is 
no signature on either table, not to mention, a witness' signature. 

Perhaps more interesting, however, is the subject matter of the experiment. The 
tables indicate that GBC590 (modified citrus pectin) was used in combination with 
interferon ("IFN n ). The claimed subject matter for both the '306 and '946 is directed 
toward a carbohydrate used in combination with a chemotherapeutic agent - IFN is not a 
chemotherapeutic agent. Interferon is considered a biologic agent. Chemotherapeutic 
agents are small molecular chemicals that can only be synthetically made and not 
obtained from a natural source, whereas a biologic is a biological compound or a 
compound derived from a naturally occurring source or produced by genetically modified 
microorganisms, tissue culture, or animals. This is not to say that biologies cannot be 
synthetically produced. Established chemotherapeutic agents include cisplatin, 
methotrexate, 5-FU, and the like, while IFN is a good example of a biologic. Requestor 
submits herewith an affidavit from Dr. Carlos Estuardo Aguilar-Cordova, an expert 
working in the area of cancer therapy, see Exhibit A. Requestor further submits herewith 
an affidavit from Dr. James R. Zabrecky, see Exhibit B. (Additional affidavits are 
submitted herewith which allude to the significant difference between a chemotherapeutic 
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and biologic.) These affidavits assert that IFN is a biologic rather than a 
chemotherapeutic agent. Dr. Bruce Zetter in his affidavit for GLGS, states that "NCI 
divides cancer therapies into four categories: "surgery," "chemotherapy," "radiation 
therapy," and "other treatment methods." He goes on to state that "gene therapy is 
included in the "other" category, clearly separate from chemotherapy." Gene therapy is a 
biologic and, therefore, biologies are a separate category from chemotherapy. Interferon, 
like gene therapy, is a biologic and, therefore, a separate category from chemotherapy. 

It is important to note that biologies are not used interchangeably with 
chemother apeutics, these terms are not synonymous. 

Based on what is understood by one skilled in the art, the experiment relied upon 
by Chang is not proper for swearing behind a claimed invention that is directed to a 
chemotherapeutic agent in combination with a carbohydrate. Chang relies upon an 
experiment that employs a biologic, specifically, IFN. This is not an insignificant 
difference. Recall that GLGS employed a similar line of argument, when prosecuting the 
'306, in refuting Piatt's US Pat. No. 6,500,807 patent as being anticipatory art. The 
examiner, Dr. Kathleen Fonda, stated that the combination of GBC590 and DNA 
anticipated the pending claims in the application which matured into the '306. 
GlycoGenesys asserted that DNA was not considered a chemotherapeutic agent and,* 
therefore, the '807 did not anticipate the pending claims. Based upon GLGS' own words 
in the prosecution of the f 306, the invention (i.e., the 306) is directed to only 
chemotherapeutic agents and carbohydrates. Given that IFN is a biologic and not a 
chemotherapeutic agent, then the IFN study cannot serve as evidence of prior conception 
and reduction to practice viz. the '946 patent. 

Interesting, the '306 is silent on IFN throughout the patent specification. Instead, 
there is mention of known chemotherapeutic agents, specifically, cisplatin and genistein 
(see, column 5, Ins 41 - 43 of '306). Further, the evidence proffered by Chang, i.e., 
Tables 1 & 2, is not to be found in the '306. Perhaps, as Chang points out in his 
Declaration, this absence in the 4 306 is due to the failure of the study (see, Chang 
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Declaration, paragraph 4). Failure of the study further demonstrates that Chang was not 
in possession of the invention at the time the study was conducted. Again, this clearly 
requires that the Chang Declaration must fail and, therefore, not be used to establish 
priority viz. the '946 patent. 

It is also of interest to note that this study was not cited to the Patent Office 
pursuant to 37 CFR §1.56. If, as Chang contends, this IFN study is directed to the 
invention claimed in the '306, the results of the study should have been before the 
examiner. As the Rule specifically states: "The duty to disclose all information known to 
be material to patentability is deemed to be satisfied if all information known to be 
material to patentability of any claim issued in a patent was cited by the Office or 
submitted to the Office ..." 37 CFR § 1.56(a). Clearly, evidence showing that the 
putative "invention" did not work would be material to the examination of the pending 
claims. 

(b) Inventorship: 

Requestor submits herewith an affidavit from Dr. Raphael Nir, wherein said 
Affidavit makes clear that the idea of employing IFN together with a carbohydrate, 
specifically, modified citrus pectin was that of Dr. Piatt. See, Exhibit C Dr. Nir's 
Affidavit establishes that Dr. Piatt is responsible for conceiving and reducing to practice 
the idea of using IFN together with modified pectin. Dr. Nir also makes clear that Yan 
Chang was not involved in the conception or reduction to practice of using IFN together 
with modified citrus pectin to treat cancer. Additionally, Dr. Nir states that IFN is a 
biologic. As discussed above, IFN is considered to be a biologic and not a 
chemotherapeutic agent and, therefore, the experiments proffered by Chang in his 
Declaration, even if he were the inventor, cannot satisfy the threshold for swearing 
behind the '946 patent. 

Requestor submits herewith an affidavit from Dr. David Piatt, wherein Dr. Piatt 
makes clear that the idea of using IFN together with modified citrus pectin originated 
with him. See, Exhibit D. Further, Dr. Piatt states that Yan Chang was not involved in 
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the conception or reduction to practice with respect to the use of IFN and modified citrus 
pectin. Still further, Dr. Piatt asserts that IFN is not a chemotherapeutic agent, rather it is 
a biologic, i.e., a naturally derived biological product. In Dr. Piatt's Affidavit, reference 
is made to a report generated after the study using IFN and modified citrus pectin was 
performed. (This report is included herein and is discussed below.) Dr. Piatt asserts that 
the study demonstrated no significant efficacy in the treatment of cancer. (The report 
affirmatively states that there was no significant efficacy in the treatment of cancer.) 
Further, Dr. Piatt contrasts the IFN study with the invention claimed in both the 306 and 
'946 patents. For example, in the IFN study, IFN and modified citrus pectin ( ,, GBC590' t ) 
were not co-administered, whereas, the 306 (in part) and the '946 require co- 
administration of a carbohydrate and a chemotherapeutic agent. 

(c) Dr. Vodek Sasak's Affidavit 

Dr. Sasak is listed as a co-inventor of the 306 patent. In his affidavit, see Exhibit 
E, Dr. Sasak indicates that he has read Chang's Declaration. Dr. Sasak states that the 
GBC590 + IFN concept was Dr. Piatt's idea, moreover, it was Dr. Piatt who designed the 
experiment itself. Dr. Sasak in his Affidavit states that Chang managed communications 
between SafeScience (GlycoGenesys' predecessor) and Piedmont Research Center (the 
entity that actually carried out the experiment). Sasak's Affidavit makes clear that the 
GBC590 + IFN study was a failure. Additionally, Dr. Sasak states that he is unaware of 
any other carbohydrate (other than modified citrus pectin) used by GlycoGenesys in their 
studies directed toward the treatment of cancer. 

(d) IFN Experiment - Piedmont Research Center Report: 

Requester was able to locate the report generated by the Piedmont Research 
Center which evaluated the combination of GBC590 and IFN. (Hereafter, this research 
report will simply be referred to as the "Report".) The Report is submitted herewith as 
Exhibit F. 

The Report, entitled: In Vivo Evaluation of Safe Science, Inc. Agent GBC590 
Alone and in Combination with Interferon-ot2b against the Panc-1 Human Pancreatic 



Carcinoma Xenograft," was generated by Piedmont Research Center located in North 
Carolina. The Report discusses the experimental protocol employed to evaluate GBC590 
either alone or in combination with IFN. There are no chemotherapeutic agents 
mentioned in this report, therefore, it can be assumed that no chemotherapeutic agents 
were tested in combination with GBC590. 

The Report begins with an Executive Summary (see, pg. 1). Referring to the third 
paragraph on page one, first sentence, it is evident that the experiments failed as the 
sentence reads, "GBC590 did not produce efficacy in this study as a single agent, or in 
combination with interferon." This sentence (together with the entire Report) clearly 
indicates that an invention directed toward GBC590 (modified citrus pectin) used 
together with IFN did not exist, at least at the time of the Report which is May 16, 2000. 

Therefore, assuming arguendo that this IFN study does serve as a predicate upon 
which the ! 306 may rely (which Requester vehemently disagrees with), the failure of the 
experiment demonstrates that the inventors were not in possession of the invention, at 
least as of the date of the Report. Hence, an attempt to rely upon this study to 
demonstrate conception and reduction to practice fails and, therefore, the '946 remains 
valid prior art to the 306. 

Based on the above, it is clear that the '946 is still valid prior art to the '306. The 
carbohydrate in combination with a chemotherapeutic agent taught in '946 anticipates 
GLGS' newly amended claims. It can be inferred that GLGS is in agreement with this 
assertion as they filed Chang's 131 Declaration. For example, if the amendments made 
to claims 1-23 were sufficient to obviate anticipation by '946, then there would be no 
need to employ a 131 declaration. It must be assumed that GLGS considers 
galactomannan in combination with a chemotherapeutic agent ('946) as anticipating the 
newly amended claims of the '306. In particular, it must be assumed that GLGS 
considers galactomannan as comprising the new limitations added to the amended claims 
of the '306, i.e., a carbohydrate comprising a polymeric backbone having side chains 
dependent therefrom. Given that Chang's 131 Declaration fails to effect an earlier filing 
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date for the '306, it must be concluded that the '946 anticipates the claims as currently 
presented. 

Ground #2: 

Claims 1, 3, 4, 12, 17 and 20 are rejected under 35 USC §102(e) as being 
anticipated by US Pat. Application No. 2003/0064957. Claims 1, 3, 4, 12, and 17-21 are 
rejected under 35 USC § 103(a) as being unpatentable over US Pat. Application No. 
2003/0064957. 

GlycoGenesys, as they did in Ground #1 , relies upon the Chang Declaration. 
Requester rejects this argument as put forth in our response in Ground #1 and, therefore, 
assert that US Pat. Application No. 2003/0064957 is valid prior art viz. the '306 patent. 

Ground #3: 

Rejections proposed by Requester are not adopted. 

The Examiner construes claim 1 of '306 as "requiring the administration of a 
carbohydrate and a chemotherapeutic agent, wherein these two components are separate 
entities and not covalently attached to each other ..." 

Requester contends that the use of the term "concomitant" in claim 1 brings 
within the scope of the claim a covalent linkage between the carbohydrate and 
chemotherapeutic agent. Concomitant is defined as "existing or occurring with 
something else." See, Webster's Universal College Dictionary, 1991, Random House. 
This definition embraces the concept of covalent linkage. The 306 specification does not 
dismiss this possibility and it is axiomatic in patent law that the scope of a claim receive 
its broadest reasonable interpretation. See, MPEP §2111. Both in Texas Digital Systems 
and Inverness Medical Switzerland GmbH et al., the Federal Circuit stated that the use of 
dictionaries, etc. are permitted in order to understand the ordinary meaning of a term. 
However, dictionaries are considered to be extrinsic evidence and should consulted 
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following exploration into the intrinsic evidence. See, Phillips v. AWH Corporation, et 
aL, 2005, U.S. App. Lexis 13954. 

Therefore, Requester respectfully requests reconsideration of the proposed 
rejection of the claims set forth in the Request for Re-examination. 

Grounds #4 & 5: 

Claims 1-3, 12, 13, 17, 18, 20, 22, and 23 are rejected under 35 USC §103(a) as 
being unpatentable over US Pat. 5,639,737 to Rubin. 

In their response, GlycoGenesys ("GLGS") has amended claims 1 and 2 (as well 
as other claims) to recite that the carbohydrate has a polymeric backbone with side chains 
depending therefrom. They assert that the teaching of Rubin falls short of supporting a 
case of prima facie evidence because the carbohydrates disclosed in Rubin do not have a 
polymeric backbone with side chains. Requester disagrees. 

Literal support for the new limitations of, e.g f claim 1 & 2 ("... comprises a 
polymeric backbone having side chains dependent therefrom ...") cannot be found, 
however, limitations approaching what is currently pending can be found at, e.g., col. 3, 
Ins 37ff of '306. Referring to this section of the '306, literal support can be found for "a 
substantially demethoxylated polygalacturonic acid backbone having rhamnose residues 
pendent therefrom." Another possible site in the '306 can be found at col. 4, Ins 38ff 
which states, "Pectin is a complex carbohydrate having a highly branched structure 
comprised of a polygalacturonic backbone with numerous branching side chains 
depending therefrom." It appears that a limitation for a carbohydrate having a 
polygalacturonic acid backbone with side chains depending therefrom is literally 
supported in the 306's specification. However, the present limitation ("a polymeric 
backbone having side chains dependent therefrom") added to the claims, such as claim 1 
& 2, is broader than what the specification supports. It is axiomatic in patent law that 
amended claims must comply with the written description requirement. In the instant 
case, this axiom has not been met. 
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Further, pending claims 14, 15, 33, and 34 are directed, in part, to modified pectin 
having a molecular weight of 1 kDa up to 15 or 50 kDa. This appears to be broader in 
scope, for example, a 1 kDa carbohydrate can hardly be envisaged as having, to use their 
limitation, a polymeric backbone with side chains depending therefrom. (Requester 
states again that this limitation is too broad as discussed herein.) 

In GLGS' reply, an argument is put forth stating that the Requester's cited art 
fails to establish a prima facie case of obviousness given that the carbohydrate in the 
reference fails to have a substantially demethoxylated polygalacturonic acid backbone 
interrupted by rhamnose residues. Here GLGS is making reference to a modified pectin. 
Pectins have a polygalcturonic acid backbone which is interrupted by rhamnose residues. 
Different pectins vary based upon, for example, where and how frequent the rhamnose 
residues interrupt galacturoinc acid. 

Referring specifically to the newly added claims, i.e., claims 24-44, these claims 
are directed to the use of a modified pectin together with a chemotherapeutic drug or in 
combination with surgery. There is a paucity of data in the '306 demonstrating that the 
inventors had possession of this invention at the time of filing. They cannot rely upon the 
GBC-590 + IFN study for that simply was a failure (see, the Report, Exhibit F). In fact, 
there is no experimental evidence discernable in the '306 which would suggest that the 
claimed invention (including the newly submitted claims) works. It is well appreciated 
that in the more unpredictable arts, such as the instant case, more direction or guidance is 
required to demonstrate possession of the invention. See, In re Fisher, 427 F.2d 833, 839, 
166 USPQ 18, 24 (CCPA 1970). Evidence in the form of experimental data would 
arguably lend itself toward enabling the claimed invention. The absence of such 
supporting data for the claimed invention suggests that the inventors were not in 
possession of the invention at the time of filing. (See, In re Wands, 858 F.2d 73 1 , 8 
USPQ2d 1400 (Fed. Cir. 1988), Ajinomoto Co., Inc. v. Archer-Daniels-Midland Co., 228 
F.3d 1338, 56 USPQ2d 1332 (Fed. Cir. 2000), cert, denied, 121 S. Ct. 1957 (2001), and 
Enzo Biochem, Inc. v. Calgene, Inc., 188 F.3d 1362, 1374 n.10, 52 USPQ2d 1 129, 1 138 



in 



n.10 (Fed. Cir. 1999.) This is not only true of the newly added claims, but equally 
applicable to the amended claims. 

Based upon the disclosure of the '306 itself, the putative invention is directed to a 
carbohydrate having the ability to bind to a galectin, specifically a carbohydrate having a 
polygalacturonic acid backbone interrupted by rhamnose residues wherein said backbone 
has side chains depending therefrom used together with a chemotherapeutic agent. 

The Examiner refers to U.S. Patent application SN 08/819,356 in Ground #12. 
The '356 discloses modified citrus pectin as having a polygalacturonic acid backbone 
with rhamnose residues interrupting galacturonic acid in the backbone. There are side 
chains depending from the backbone. The '356 claims priority to 08/024,487, filed 
March 1, 1993. (The '487 is referenced in the '306 at col. 5, In 2.) The '487 also teaches 
a modified citrus pectin. Both the '356 and '487 are directed toward the treatment of 
cancer. It would have been obvious to one skilled in the art to combine the modified 
citrus pectin taught and claimed in either the '356 or '487 with a chemotherapeutic agent. 

To one skilled in the art it would have been obvious to modify the carbohydrate 
taught by Rubin by adding a polymeric backbone with side chains depending therefrom. 
Moreover, the backbone used could be a polygalacturonic acid backbone. 

Ground #6; 

Claims 1-3 and 13 are rejected under 35 USC § 103(a) as being unpatentable over 
Glinsky et al y Cancer Res. (1996). 

As stated in Grounds #4 & 5, a carbohydrate having a polygalacturonic acid 
backbone with side chains depending therefrom is literally supported in the *306's 
specification. However, the current limitation added to the claims, such as claim 1 & 2, 
is broader than what the specification supports. It is axiomatic in patent law that 
amended claims must comply with the written description requirement. In the instant 
case, this axiom has not been met. 
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Referring specifically to the newly added claims, i.e., claims 24-44, these claims 
are directed to the use of a modified pectin together with a chemotherapeutic drug or in 
combination with surgery. There is a paucity of data in the '306 demonstrating that the 
inventors had possession of this invention at the time of filing. 

The Examiner refers to U.S. Patent application SN 08/819,356 with respect to 
Ground #12. The '356 discloses modified citrus pectin having a polygalacturonic acid 
backbone with rhamnose residues interrupting galacturonic acid in the backbone. There 
are side chains depending from the backbone. The '356 claims priority to 08/024,487, 
filed March 1, 1993. (The '487 is referenced in the 306 at col. 5, In 2.) The *487 also 
teaches a modified citrus pectin. Both the '356 and '487 are directed toward the 
treatment of cancer. It would have been obvious to one skilled in the art to combine the 
modified citrus pectin taught and claimed in either the '356 or '487 with a 
chemotherapeutic agent. 

To one skilled in the art it would have been obvious to modify the carbohydrate 
taught by Glinsky by adding a polymeric backbone with side chains depending 
therefrom. Moreover, the backbone used could be a polygalacturonic acid backbone. 

Ground #7: 

Claims 1 & 3 are rejected under 35 USC § 103(a) as being unpatentable over 
Glinsky et al. % Cancer and Metastasis Reviews (1998). 

As stated in Grounds #4 & 5, a carbohydrate having a polygalacturonic acid 
backbone with side chains depending therefrom is literally supported in the '306's 
specification. However, the present limitation added to the claims, such as claim 1 & 2, 
is broader than what the specification supports. It is axiomatic in patent law that 
amended claims must comply with the written description requirement. In the instant 
case, this axiom has not been met. 
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Referring specifically to the newly added claims, i.e., claims 24-44, these claims 
are directed to the use of a modified pectin together with a chemotherapeutic drug or in 
combination with surgery. There is a paucity of data in the '306 demonstrating that the 
inventors had possession of this invention at the time of filing. 

The Examiner refers to U.S. Patent application SN 08/819,356 with respect to 
Ground #12. The '356 discloses modified citrus pectin having a polygalacturonic acid 
backbone with rhamnose residues interrupting galacturonic acid in the backbone. There 
are side chains depending from the backbone. The '356 claims priority to 08/024,487, 
filed March 1, 1993. (The '487 is referenced in the 306 at col. 5, In 2.) The '487 also 
teaches a modified citrus pectin. Both the '356 and '487 are directed toward the 
treatment of cancer. It would have been obvious to one skilled in the art to combine the 
modified citrus pectin taught and claimed in either the '356 or '487 with a 
chemotherapeutic agent. 

To one skilled in the art it would have been obvious to modify the carbohydrate 
taught by Glinsky by adding a polymeric backbone with side chains depending 
therefrom. Moreover, the backbone used could be a polygalacturonic acid backbone. 

Ground #8: 

Claims 1 and 3 are rejected under 35 USC § 102(b) as being anticipated by Green 

et al 

As stated in Grounds #4 & 5, a carbohydrate having a polygalacturonic acid 
backbone with side chains depending therefrom is literally supported in the '306 ! s 
specification. However, the present limitation added to the claims, such as claim 1 & 2, 
is broader than what the specification supports. It is axiomatic in patent law that 
amended claims must comply with the written description requirement. In the instant 
case, this axiom has not been met. 
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Referring specifically to the newly added claims, i.e., claims 24-44, these claims 
are directed to the use of a modified pectin together with a chemotherapeutic drug or in 
combination with surgery. There is a paucity of data in the < 306 demonstrating that the 
inventors had possession of this invention at the time of filing. 

The Examiner refers to U.S. Patent application SN 08/819,356 with respect to 
Ground #12. The 4 356 discloses modified citrus pectin having a polygalacturonic acid 
backbone with rhamnose residues interrupting galacturonic acid in the backbone. There 
are side chains depending from the backbone. The '356 claims priority to 08/024,487, 
filed March 1, 1993. (The '487 is referenced in the 306 at col. 5, In 2.) The '487 also 
teaches a modified citrus pectin. Both the *356 and '487 are directed toward the 
treatment of cancer. It would have been obvious to one skilled in the art to combine the 
modified citrus pectin taught and claimed in either the '356 or '487 with a 
chemotherapeutic agent. 

To one skilled in the art it would have been obvious to modify the carbohydrate 
taught by Green by adding a polymeric backbone with side chains depending therefrom. 
Moreover, the backbone used could be a polygalacturonic acid backbone. 

Ground #9: 

Claims 1-3 and 13 are rejected under 35 USC § 103(a) as being unpatentable over 
Glinsky et al y Clin. Exp. Metastasis (1996). 

As stated in Grounds #4 & 5, a carbohydrate having a polygalacturonic acid 
backbone with side chains depending therefrom is literally supported in the '306's 
specification. However, the present limitation added to the claims, such as claim 1 & 2, 
is broader than what the specification supports. It is axiomatic in patent law that 
amended claims must comply with the written description requirement. In the instant 
case, this axiom has not been met. 
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Referring specifically to the newly added claims, i.e., claims 24-44, these claims 
are directed to the use of a modified pectin together with a chemotherapeutic drug or in 
combination with surgery. There is a paucity of data in the 4 306 demonstrating that the 
inventors had possession of this invention at the time of filing. 

The Examiner refers to U.S. Patent application SN 08/819,356 with respect to 
Ground #12. The '356 discloses modified citrus pectin having a polygalacturonic acid 
backbone with rhamnose residues interrupting galacturonic acid in the backbone. There 
are side chains depending from the backbone. The '356 claims priority to 08/024,487, 
filed March 1, 1993. (The '487 is referenced in the 306 at col. 5, In 2.) The '487 also 
teaches a modified citrus pectin. Both the '356 and '487 are directed toward the 
treatment of cancer. It would have been obvious to one skilled in the art to combine the 
modified citrus pectin taught and claimed in either the '356 or '487 with a 
chemotherapeutic agent. 

To one skilled in the art it would have been obvious to modify the carbohydrate 
taught by Glinsky by adding a polymeric backbone with side chains depending 
therefrom. Moreover, the backbone used could be a polygalacturonic acid backbone. 

Grpui»d #10: 

Claims U3 and 13 are rejected under 35 USC §103(a) as being unpatentable over 
Frankel et ai 

As stated in Grounds #4 & 5, a carbohydrate having a polygalacturonic acid 
backbone with side chains depending therefrom is literally supported in the l 30&s 
specification. However, the current limitation added to the claims, such as claim 1 & 2, 
is broader than what the specification supports. It is axiomatic in patent law that 
amended claims must comply with the written description requirement. In the instant 
case, this axiom has not been met. 
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Referring specifically to the newly added claims, i.e., claims 24-44, these claims 
are directed to the use of a modified pectin together with a chemotherapeutic drug or in 
combination with surgery. There is a paucity of data in the '306 demonstrating that the 
inventors had possession of this invention at the time of filing. 

The Examiner refers to U.S. Patent application SN 08/819,356 with respect to 
Ground #12. The '356 discloses modified citrus pectin having a polygalacturonic acid 
backbone with rhamnose residues interrupting galacturonic acid in the backbone. There 
are side chains depending from the backbone. The '356 claims priority to 08/024,487, 
filed March 1, 1993. (The '487 is referenced in the 306 at col 5, In 2.) The '487 also 
teaches a modified citrus pectin. Both the '356 and '487 are directed toward the 
treatment of cancer. It would have been obvious to one skilled in the art to combine the 
modified citrus pectin taught and claimed in either the '356 or '487 with a 
chemotherapeutic agent. 

To one skilled in the art it would have been obvious to modify the carbohydrate 
taught by Frankel by adding a polymeric backbone with side chains depending therefrom. 
Moreover, the backbone used could be a polygalacturonic acid backbone. 

Ground #11: 

The Examiner states that the Private Placement Memorandum is not considered in 
this Re-examination as it is not a printed publication. The Memorandum was 
inadvertently sent to GLGS over the internet and, therefore, became a printed publication. 
GlycoGenesys can certainly be considered the "public" for the purposes of this action. 
Even though the Memorandum was considered at the time as a confidential document, an 
argument could be made that it became public once it was sent, in error, to GLGS. 
Therefore, the Memorandum should be considered for the purposes of this re- 
examination. Reconsideration of the Examiner's finding is respectfully requested. 
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Ground #12: 

Claims 1, 3, 4, 6-8, 11, and 14-16 are rejected under 35 USC §103(a) as being 
unpatentable over '807 in view of Piatt et al JNCI. 

GlycoGenesys asserts that the '807 fails as prior art because, as they have 
previously argued during prosecution of the '306, Piatt's '807 is directed to gene therapy 
whereas the '306 is directed to chemotherapy. Moreover, the JNCI reference fails 
because it does not teach nor suggest combining modified citrus pectin with another 
therapeutic. 

As the Examiner adroitly points out in her 102(e) rejection employing the '807, 
both the '306 and the '807 are directed toward the treatment of cancer via the mechanism 
of apoptosis. Piatt discusses the mechanism of gene therapy in the '807 and states that 
"the introduced gene acts to induce apoptosis." (See, col. 1, Ins 22-26 of *807.) Chang 
discusses cancer therapy at col. 5, Ins 24-40 in the '306: "... oncolytic chemotherapeutic 
agents are cytotoxic ... It is believed that these therapies exert their cytotoxic effects by 
activating programmed cell death, also referred to as apoptosis." In the present rejection, 
the Examiner correctly points out that the JNCI reference teaches that modified citrus 
pectin has utility in treating cancer. Further, the JNCI paper teaches that modified citrus 
pectin binds to galectin. The JNCI paper certainly provides motivation to one skilled in 
the art to combine modified citrus pectin with a cancer therapeutic, specifically one that 
acts via apoptosis. Moreover, U.S. Pat. No. 5,895,784 to Raz et al teaches the use of 
modified citrus pectin in the treatment of cancer. This is equally true of U.S. Pat. No. 
5,834,442 to Raz et al, i.e., the f 442 teaches modified pectin and its role in the treatment 
of cancer. (Raz's 784 & '442 patents are submitted herewith as Exhibit G.) 

All of the recited elements in the pending claims can be found in the '807 and, 
therefore, a case for 102(e) is established for the rejected claims. Moreover, all of the 
recited elements in the amended and added claims are present in the '807 and JNCI 
references (as well as the 784). Therefore, a prima facie case of obviousness is 
established for the rejected claims. 
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Grounds #13 & 14: 

Claims 9 & 10 are rejected under 35 USC § 103(a) as being unpatentable over 
'807, Piatt et al, Ros et al, and Renard et al 

Requester maintains, for reasons presented above, claims 9 and 10 are obvious in 
view of the cited prior art. 

Ground #15: 

Claims 2 and 17 are rejected under 35 USC § 103(a) as being unpatentable over 
Fujimoto et al in view of Raz et al Cancer and Metastasis Rev. 1987. 

As stated in Grounds #4 & 5, a carbohydrate having a polygalacturonic acid 
backbone with side chains depending therefrom is literally supported in the '306's 
specification. However, the present limitation added to the claims, such as claim 2, is 
broader than what the specification supports. It is axiomatic in patent law that amended 
claims must comply with the written description requirement. In the instant case, this 
axiom has not been met. 

GlycoGenesys states that neither reference teaches or suggests a carbohydrate that 
comprises a polymeric backbone that binds to galectin. All that is needed then is to 
combine these references with any number of references teaching modified citrus pectin 
and its role in the treatment of cancer, such as, JNCI ('92) paper by Piatt, U.S. Pat. No. 
784 & '442 to Raz et al, and other references cited herein. The 784 & '442 patents are 
directed toward the use of modified citrus pectin in the treatment of cancer. In fact, both 
the 784 & '442 discuss galectin involvement in cancer therapy. 

Grounds Raised by the Examiner: 

(a) Claims 1,3-8, 1 1, 14-16, 18, and 20 are rejected under 35 USC §102(e) as being 
anticipated by the '807. 
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Requester agrees with the Examiner's rejection and the basis for the rejection in 
the instant case. As discussed in the Office Action, both Piatt's '807 and Chang's '306 
are directed toward treating cancer via effecting apoptosis. The *306 discusses oncolytic 
chemotherapeutics as agents effecting apoptosis. This clearly overlaps with Piatt's '807. 
GlycoGenesys in their reply provide references and declarations addressing the issue of 
gene therapy versus chemotherapy, yet these references and declarations fail to directly 
address the Examiner's argument. They fail to address the common and overlapping 
feature of both the '807 and '306, i.e., effecting apoptosis. 

(b) Claims 1-8, 1 1, 12, and 14-23 are rejected under 35 USC § 103(a) as being 
unpatentable over Rubin and Plan (WO 97/34907). 

GlycoGeneysis argues that neither Piatt nor Rubin teach or suggest "a 
carbohydrate that binds to a galectin and comprises a polymeric backbone having side 
chains dependent therefrom would be effective at anything other than inhibiting 
metastasis." 

It is well established in the prior art, in fact, the '306 makes certain reference in 
this regard, that modified citrus pectin is believed to bind to galectin. It is well known 
that modified citrus pectin has a polygalacturonic backbone with side chains depending 
therefrom. (Requester asserts, as previously stated, that the claim to a "polymeric 
backbone with side chains depending therefrom" is overly broad and not supported in the 
'306 specification.) Piatt (WO 97/34907) teaches that modified citrus pectin can be used 
to treat cancer. Rubin provides that lactose conjugates inhibit tumor growth and 
metastasis, wherein the conjugate refers to a chemotherapeutic agent. Based upon the 
teachings of the '306, lactose appears to have the necessary chemistry to bind to galectin. 

GlycoGenesys continues, "the '807 patent ascribes no independent biological 
activity whatsoever to modified pectin ..." Here we can reference Piatt's JNCI ('92) 
paper which does ascribe biological activity to modified pectin, i.e., in the treatment of 
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cancer. Moreover, Piatt's '356 and '487 patent applications ascribe biological activity to 
modified pectin. 

Clearly, there is motivation for one skilled in the art to make this combination to 
arrive at the pending claims, moreover, as the Examiner is aware, there are other effective 
combinations that can be articulated just employing the references cited in this section. 

(c) Claims 1-8, 1 1, 12, and 14-23 are rejected under 35 USC § 103(a) as being 
unpatentable over Fujimoto et al and Piatt (WO 97/34907). 

GlycoGenesys argues that the cited references fail to establish a prima facie case 
of obviousness. First, they characterize Fujimoto et al as being an immunotherapeutic. 
Secondly, GLGS states that neither of the references indicate binding to galectin by a 
carbohydrate and that the carbohydrate is not described as having a polymeric backbone 
with side chains depending therefrom. Further, that there is no description of modified 
pectin having anti-tumor activity. 

It is well known in the art that modified citrus pectin has a polygalacturonic 
backbone with side chains depending therefrom. (See above for a discussion on the 
overly broad, unsupported limitation of a "polymeric backbone with side chains 
depending therefrom.") Moreover, it is also well established that modified citrus pectin 
has oncolytic therapeutic properties, see, Piatt's WO 97/34907, JNCI ('92), 784, *442, 
'487 and '356. Fujimoto teaches the use of carbohydrates to treat cancer. One skilled in 
the art appreciating the anti-tumor properties of modified pectin is clearly motivated to 
combine these references to arrive at the pending 306 claims. 

(d) Claims 9 and 10 are rejected under 35 USC §103(a) as being unpatentable over 
the 737 patent, Fujimoto et al, Ros et al., and Renard et al 

Requester agrees with the Examiner that these claims are unpatentable for reasons 
set forth above. 
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CONCLUSION 

In view of the arguments presented above, Requester contends that the amended 
claims as well as the newly submitted claims are not patentable over the prior art and fail 
to meet 35 USC § 1 12 requirements. Requester respectfully requests that rejections of 
these claims be maintained. 



StephenOyGaudet, Ph.T). 
Attorr^yTor the Requester 
Pro-Pharmaceuticals, Inc. 
Reg. No. 48,921 
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TAB A 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Letters Patent of: Chang et al. 
Re-examination Control No.: 95/000,074 
Patent No.: 6,680,306 
Issued: January 20, 2004 



Group Art Unit: 1623 
Examiner Maier, LC. 



Mail Stop Inter Partes Reexam 
Central Reexamination Unit 
Office of Patent Legal Administration 
United States Patent & Trademark Office 
P.O. Box 145 
Alexandria, VA 22313-1450 



Sir 




AFFIDAVIT OF DR. CARLOS ESTUARDO AGUILAR-CORDOVA 



I, Carlos Estuardo Aguilar-Cordova, declare that I have the following 
background: 

I. Education: 



California State University, Bakersfield, CA 


BS 


1978 


Univ. del Valle de Guatemala, Guatemala 


M.D. Inf. 


1981 


Univ. California - Davis, CA 


Ph.D. 


1989 


Fenwick & West 


Certificate 


1993 


Fenwick&West 


Certificate 


1993 



II. Work Experience: 



Biology, Chemistry 

Medicine 

Genetics 

Basic Biologic Law 
Biologic GMPs and 
FDA Inspections 



1 978 - 1 979 Science Teacher, Kern County Unified School District Bakersfield, CA 

1980 - 1981 Lecturer; Department of Entomology and Evolution, Univereidad del Valle de 

Guatemala 

1981 - 1984 General Manager, Avanti Enterprises, Bakersfield, CA 

1984 - 1985 Research Assistant; Department of Medical Pathology, University of California, 

Davis 

1985 - 1986 Research Assistant; Cetus Biotechnology Co., Emeryville, California 

1986 - 1989 Research Assistant; Department of Medical Pathology, University of California, 

Davis 

1989- 1991 _ Research Associate; Department of Pathology, Baylor College of Medicine, 
Houston, TX 

1991 - 1992 Research Associate; Howard Hughes Medical Institute at Baylor College of 

Medicine 

1992-1993 Research Associate; Institute for Molecular Genetics, Baylor College of 

1 



07/95 -04/00 
03/95 -04/00 
04/00 - 08/02 
10/98 -present 
08/02 -present 



1993 - 1995 
09/93-06/95 



Medicine 

Co-Director, Gene Therapy Vector Laboratory, Baylor College of Medicine 
Research Assistant Professor; Department of Pediatrics, Baylor College of 
Medicine 

Assistant Professor, Department of Pediatrics, Baylor College of Medicine 
Director, Cell and Molecular Therapy Laboratories, Baylor College of Medicine 
Deputy Director, Harvard Gene Therapy Initiative, Harvard Medical School 
Assistant Professor, Department of Radiology, Baylor College of Medicine 
Chief Executive Officer, Advantagene, Inc. 



I further declare that I am actively involved in research concerning cancer, and have 
published about 70 papers and have 4 patents or patent applications in this area. 

I still further declare that 

(1) in my opinion, interferon ("IFN") refers to a biologic and not a chemotherapeutic 
agent The term "chemotherapy" is used by one skilled in the art to describe the use of a 
synthetic chemical, such as cisplatin, methotrexate, and alike. An oncolytic 
chemotherapeutic agent is a synthetic chemical used to treat cancer by, for example, killing 
cancer cells. This is in contrast to biologic agents such as proteins, their derivatives, and 
alike. Interferon is characterized as a biologic agent rather than a chemotherapeutic agent 

(2) all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of die United 
States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 





(Carlos Estuardo Aguilar-Cordova) 



(Date) 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Letters Patent of: Chang et al. Group Art Unit: 1 623 

Rc-examination Control No.: 95/000,074 Examiner: Maier, LC 

Patent No.: 6,680,306 
Issued: January 20, 2004 
Docket No.: 13192-127 



Mail Stop Inter Partes Rccxam 
Central Reexamination Unit 
Office of Patent Legal Administration 
United States Patent & Trademark Office 
P.O. Box 145 

Alexandria, VA 22313-1450 



Sir: 



AFFIDAVIT 
OF 

Dr. James R. Zabrecky 
I, James R, Zabrecky, declare that I have the following background: 
I. Education: 

1981 Ph.D. Biochemistry University of California, Berkeley. CA 

Thesis: 'The Role of ATP in Microtubule Assembly" 
1977 B.S. Chemistry Indiana University. Bloomington, IN 




1 1 . Work Experience: 

1 998 to present ANTIGENICS INC.. Lexington. MA. 

Sr. Director, Discovery Research. (Apr. '04 to present) Responsible for building 
and directing a research program focused on mechanisms of heat shock proteins 
in immune-modulation. Develop next generation and new product concepts based 
on core technology platforms. 

Sr. Director of Pharmaceutical Technologies. Oversee all aspects of analytical 
and protein purification development for autologous and recombinant heat shock 
protein based immunotherapies for cancer and infectious diseases. 
• Built a multi-disciplinary team focused on the development of analytical 

methods for the characterization and analysis of proteins and small molecule 

therapeutics. 



1 



Jul OS 05 03:43p Garo Rrmen 7816744200 p,3 



• Responsible for the development and optimization of manufacturing processes 
for autologous and recombinant proteins. 

• Devised and implemented an analytical strategy including in vitro cell-based 
assays to fulfill the potency requirement for approval of a complex biologic. 

• Primary author of key components of the CMC sections for regulatory filings 
including INDs. amendments and a CTO. 

• Thought leader in devising strategies to meet the unique regulatory challenges 
for an unprecedented, patient-specific autologous immunotherapy. 

ig96 to 1998 AUTOIMMUNE. INC.. Lexington. MA. 

Associate Director of Biochemistry. Directed a team focused on the 
characterization of proteins and protein-lipid mixtures for the treatment of 
autoimmune disorders. 

• Developed a novel. FDA accepted approach to defining potency of a complex 
biologic. 

• Developed immunoassays for drug product characterization and to support 
clinical and pre-ciinical programs. 

• Used a variety of methods including chromatography, SDS-PAGE, 
irnmunoblots, mass spec, CE, DSC and others to characterize complex protein 
mixtures. 

• Completed comprehensive characterization of the lipid composition of a 
complex product derived from neuronal membranes. 

• Contributed to the drafting and review of the CMC section of a B LA. 

• Devised viral and microbial validation program to ensure product safety and 
regulatory compliance. 

• Developed and qualified bio-analytical test methods and transferred to QC. 

- Directed manufacturing process and analytical test method validation efforts. 

• Established, managed and audited programs with external contractors. 

1 989 to 1 996 ONCOGENE SCIENCE. INC.. Cambridge MA. 

Principal investigator, Diagnostics Research. ('94-96) Managed a research 
and development program for cancer diagnostics. 

• Investigated novel cancer markers and developed antibodies and 
immunoassays for their detection in blood and tumor extracts. 

• Initiated an R&D program focused on the role of proteinases in cancer. 

• Developed over 40 commercially available products including unique 
antibodies and ELISAs for the research product and clinical diagnostic market 

• Oversaw all aspects of protein chemistry and mammalian cell culture. 

• Obtained SBIR grant support for a portion of research program. 

Program Manager - Tumor Markers and Protein Chemistry. ( # 93-'94) 
Developed antibodies and ELISAs for oncogenes, tumor suppressor genes, 
proteinases and steroid hormone receptors for use as cancer diagnostics and 
research products. 

Manager of Protein Chemistry. f89-'92) Established and managed a group 
responsible for all aspects of protein chemistry in support of oncogene and AIDS 
vaccine programs. 



1984 to 1988 INTEGRATED GENETICS. I NC. (now part of GeruvmeV Framinaham. MA 
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Staff Scientist. Responsible for the development of purification strategies and the 
characterization of proteins from natural and recombinant sources, including hCG, 
LH, FSH, erythropoietin and GM-CSF. Managed the exploratory research program 
investigating therapeutic applications of the Scavenger receptor, NMOA receptor 
and Na*, K* ATPase. 

1982 to 1984 CALIFORNIA INSTITUTE OF TECHNOLOGY. Pasadena CA 

Postdoctoral Fellow, (laboratory of Dr. M. Raftery) Regulation of the 
Acetylcholine receptor by membrane components. Demonstrated the role of 
cholesterol and other lipids in modulating nerve signal transduction. 

1977 to 1981 UNIVERSITY OF CALIFORNIA, Berkeley. CA. 

Graduate Student. (Laboratory of Dr. R, D. Cole) Investigated protein-protein 
and protein-lrgand interactions in the assembly and regulation of microtubules. 

1 975 to 1977 INDIANA UNIVERSITY. Bloominoton. IN 

Research Assistant. (Laboratory of Dr. F. Gurd) Protein chemical modification 
and 13 C NMR studies of protein structure-function relationships. 

Other Experience: 

1985-1994 APHIOS» INC.. Wobum MA 

Consultant. Development of novel separation technologies using supercritical 
fluids for the preparation of biological therapeutics. Technology was applied to the 
purification of proteins and other natural products, formulation of liposome 
encapsulated therapeutics, cell disruption and viral inactivation. 

1996 MILLENNIUM PHARMACEUTICALS INC.. Cambridge MA 

Consultant Cancer therapeutic development and identification of targets for drug 
screening. 

1 996 FUGI IMMUNOPHARMACEUTICALS CORP.. Lexington MA. 

Consultant. Protein chemistry, formulation and therapeutic development 

Awards an d Honors Professional Societies 

NlH Postdoctoral Fellow American Association for the Advancement of Science 

NIH Graduate Traineeship American Society for Biochemistry and Molecular Biology 

Phi Beta Kappa American Association for Cancer Research 

Indiana State Scholarship Central New England Chromatography Council 
National Exploration Award 



I further declare that: 

I . Interferons represent a class of proteins that are naturally produced by cells to 
help fight infection. Several members of this family have now been produced 
recombinant^ and are approved for the treatment of a number of indications. 



3 



Jul 06 05 03:44p 



Garo Rrmen 



7816744200 



P. 5 



2. Since interferons are proteins, they fall under the category of biologies and, 
hence, have been regulated as such. Regulatory agencies have established guidance's for 
these and other proteins and polypeptides which can be found in documents that refer to 
M Biotcchnological/BioIogical Products". 

3. Biologies can be distinguished from drugs by a number of criteria, one of which is 
their molecular size. Drugs are typically small molecular weight chemical entities that 
can be highly characterized in terms of their structure and chemical properties. Biologies 
arc cither single component or mixtures of high molecular weight macromolecules that 
have complex and difficult to characterize structural properties that arc responsible for 
their biological activity. Given this difference in the ability to define and characterize 
these macromolecules as compared to drugs, biologies arc regulated and approved under 
distinct and specific sets of criteria. 

4. Chemotherapy agents are generally classified and regulated as drugs based on 
their small molecular size, level of molecular characterization and mechanism of action. 



5. All statements made herein of my own knowledge arc true and that all statements 
made on information and belief are believed to be true; and further, that these statements 
are made with knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under § 1 001 of Title 1 8 of the United States 
Code and that willful false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 





Date 
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TAB C 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Re-examination Control No. : 95/000,074 Examiner: Maier, LC 
Patent No.: 6,680,306 
Issued: January 20, 2004 
Docket No.: 13192-127 



Mail Stop Inter Partes Reexam 
Central Reexamination Unit 
Office of Patent Legal Administration 
United States Patent & Trademark Office 
P.O. Box 145 

Alexandria, VA 22313-1450 



AFFIDAVIT OF DR. RAPHAEL NIR ™ ' ■■ ■ 

I, Raphael Nir, declare that I have the following background: 
I. Education: 

1 982: B.S. in chemistry, Tel-Aviv University, Tel-Aviv, Israel 

1 984: M.S. (with distinction) in biochemistry, Tel-Aviv University, 

Tel-Aviv, Israel 

1 990: Ph.D. in biotechnology, Tel-Aviv University, Tel-Aviv, Israel 

1 997: M.S. in management, School of Industrial Management, New Jersey 

Institute of Technology, NJ 



II. Work Experience: 

1992: Post-Doctoral Fellow, Department of Biotechnology Process 
Development, Schering-Plough Research, Union, NJ. Developed a novel cell 
screening method based on immobilization of mammalian cells and sorting by 
flow cytometry. 

1992-95: Senior Scientist, Schering-Plough Research Institute, Department 
of Biotechnology Process Development. 

- supervised engineers and technicians engaged in recovery/purification 
of proteins and antibiotics; 



In re Letters Patent of: Chang et al. 



Group Art Unit: 1623 



Sir: 




- developed an assay for evaluating E. coli inclusion bodies and 
optimized the unfolding/refolding steps of cytokines; 

- developed improved processes for the purification of multi-gram 
quantities of pharmaceutical grade cytokines and monoclonal antibodies; 

- developed and implemented a method which enables "In Process" analysis 
of Everninomicin; 

- developed and scaled-up a new process for purifying Everninomicin from 
whole broth using cross flow ultra-filtration; 

- initiated research demonstrating an inexpensive solution for 
controlling the waste generated during antibiotic manufacturing; 

- evaluated antibiotic production and impurity profile of cell lines. 

1995-97: Associate Principal Scientist, Schering-Plough Research 
Institute, Department of Biotechnology Process Development. 

- engaged in p53 gene therapy project; 

- developed improved protein-free and serum-free media for NSO 
cell-culture and engaged in the scale-up of the fermentation; 

- developed an approach for minimizing oxidation during recovery of 
genetically engineered proteins. 

Sept. 1997- present: General Director, SBH Sciences, Inc., Natick, MA 

III. Awards: 

1 986 & 1 989 - Pedro Gerson Scholarship for scholastic achievement 
1 994 & 1 995 - Schering-Plough T s Excellence Award 
1 997 - Schering-Plough's Impact Award 

IV. Professional Membership: 
American Chemical Society 

I farther declare that: 

1 . I first met Dr. David Piatt socially through my friends; 

2. in 1 999, Dr. Piatt discussed the possibility of using interferon 
("IFN") in combination with a carbohydrate, in fact, I received a 
facsimile from Dr. Piatt dated 3/1 1/1 999 (Exhibit A) in which David 
specifically mentioned that we have an opportunity of using a carbohydrate 
in conjunction with IFN where the carbohydrate will decrease the toxicity 
associated with IFN; 

3. Dr. Piatt and I proposed a joint meeting in order to establish a 
collaboration/joint venture between SafeScience and SBH, where PeproTech 



would supply the IFN and SafeScience would provide GBC590, SafeScience and 
SBH Sciences would perform joint animal studies; 



4. I together with the other owners of SBH Sciences, Drs. Haki Stabinsky 
and Robert Goldman, went to SafeScience to meet with Dr. Piatt and the 
clinical director to discuss the project of using IFN together with 
GBC590, one thing we all agreed on was to procure the IFN directly from 
Schering-Plough and not from PeproTech due to patent issues; 

5. on or about June 4, 1999, Dr. Piatt sent me a letter with Brad Carvers 
signature intended for Dr. Goldman which outlined the arrangement between 
SafeScience and PeproTech (Exhibit B), however, as stated above, we 
decided to obtain the IFN directly from Schering-Plough; 

6. interferon is considered a biologic, that is, a protein-based molecule 
derived from a natural biological source: 

7. I met Yan Chang at SafeScience; 

8. based on my recollection, Yan Chang was not involved in the design of 
our project, i.e., the GBC590 + IFN study; 

9. based on my recollection, after one animal study the project was put on 



10. all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and 
further, that these statements are made with knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or 
both, under §1001 of Title 18 of the United States Code and that willful 
false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 



hold; 




Raphael Nir 



Date 



TAB D 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Letters Patent of: Chang et al. Group Art Unit: 1 623 

Re-examination Control No.: 95/000,074 Examiner: Maier, LC 

Patent No.: 6,680,306 
Issued: January 20, 2004 
Docket No.: 13192-127 



Mail Stop Inter Partes Reexam 
Central Reexamination Unit 
Office of Patent Legal Administration 
United States Patent & Trademark Office 
P.O. Box 145 

Alexandria, VA 22313-1450 



Sir: 

AFFIDAVIT 
OF 

DR DAVID PLATT 
I, David Piatt, declare that: 

1 . I begun my studies in carbohydrate chemistry in the 1970s, as an undergraduate in 
the Technion (1978-1980); 

2. in 1 986, 1 submitted a scientific paper in a peer-reviewed journal on modified 
pectin material. The paper was published in 1988. David Piatt et al. "Degradation of 
Pectin Substances in Carrots by Heat Treatment" J. Agric. Food Chem, 1988, 36 362- 
365; 

3 . on or about September 1 , 1 987, 1 submitted my doctoral thesis on modified pectin 
material in partial fulfillment of a Doctor of Philosophy degree in Chemistry from 
Hebrew University in Jerusalem. This modified pectin material would later be referred to 
as a close chemical structure to GBC-590 technology; 

4/ ; • on or about August 1, 1989, 1 went to the Michigan Cancer Foundation on a grant 
from the National Institutes of Health to study the expression of the gene for Lectin, 
specifically, Ga!ectin-3, in the laboratory of Dr. Avraham Raz; 

5. on or about September 1989, 1 conceived the idea of using the modified pectin 
material that I had prepared while pursuing my Ph.D. in the treatment of cancer. 
Specifically, using this modified pectin material to inhibit cancer metastasis; 
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6. around 1 996 1 met Dr. Raphael Nir of SBH socially through a friend of my wife; 

7. I understand Dr. Nir to be an expert in the biochemistry of biologies, such as 
Interferon ("IFN"); 

8. around March 1 999, 1 conceived of an idea that would combine GBC-590 
(modified citrus pectin) and IFN for the treatment of cancer. I conveyed this idea to Dr 
Nir; 

9. shortly after my conversation with Dr. Nir, he and I constructed an experimental 
protocol in which GBC-590 was to be administered to xenograft mice together with IFN; 
the administration was not a concomitant administration, rather, the two pharmaceutical 
agents were to be given separately; 

10. GlycoGenesys contracted the Piedmont Research Center to analyze samples of 
GBC-590 batches prior to use in clinical studies (I shall use GlycoGenesys throughout 
this Declaration so as to not confuse the reader, however, GlycoGenesys should be 
understood to include its predecessors, SafeScience and IGG - where appropriate); 

1 1 . GlycoGenesys requested that Piedmont perform the experiment that Dr. Nir and I 
designed in order to test the efficacy of GBC-590 in combination with IFN on the 
xenograft mice. Dr. Nir was able to obtain IFN from Schering-Plough and provided 
Piedmont with the IFN; GlycoGenesys provided Piedmont with the GBC-590; 

12. I received a copy of a report generated by Piedmont of the study and have 
reviewed the report; 

13. based on my review of Piedmont's report, I understand that the combination of 
GBC-590 and IFN resulted in no significant efficacy in treating cancer in the 
experimental model; 

14. Yan Chang was not involved in the design of the experimental protocol that Dr. 
Nir and I generated, and which was performed by Piedmont; 

15. I was Chang's supervisor while I was at GlycoGenesys and was fully aware of 
Chang's responsibilities; 

1 6. I understand that Chang was project manager, charged with the responsibility of 
communicating with Piedmont concerning the experiment; 

17. a biologic agent, such as IFN, is different from a chemotherapeutic agent, such as 
cisplatin in that a biologic agent is a natural biological molecule and a chemotherapeutic 
agent is a molecule that can only be synthesized chemically and not found in nature; 
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1 8. the GBC-590 + EFN study is significantly different than that disclosed and 
claimed in the '306 and the '946 patent (cited reference in the Re-examination Request) in 
that for the DFN study GBC-590 and IFN were not co-administered, in fact, they were 
administered via different routes (GBC-590 - i.v., and DFN - s.c), whereas, the '306, in 
part, and the '946 require co-administration of a polysaccharide and chemotherapeutic 
agent. 

1 9. all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further, that these statements 
are made with knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under §1001 of Title 18 of the United States 
Code and that willful false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 



TABE 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Letters Patent of: Chang et al. 
Re-examination Control No,: 95/000,074 
Patent No.: 6,680,306 
Issued: January 20, 2004 
Docket No.: 13192-127 



Group Art Unit: 
Examiner: 



1623 

Maier, LC 



Mail Stop Inter Partes Reexam 
Central Reexamination Unit 
Office of Patent Legal Administration 
United States Patent & Trademark Office 
P.O. Box 145 

Alexandria, VA 22313-1450 



Sir: 




AFFIDAVIT 
OF 

DR. VODEK SASK 
I, Vodek Sasak, declare that I have the following background: 
Education: 

1970: B.S. in Biochemistry, University of Maria Curie, Lublin, Poland 
1972: MS. in biochemistry, University of Maria-Curie, Lublin, Poland 
1976: Ph.D. in biochemistry, Institute of Biochemistry and Biophysics, Polish 
Academy of Sciences, Warsaw, Poland 



II. Work Experience: 

1976-80: Visiting Fogarty Fellow, Laboratory for Experimental Pathology, 
National Cancer Institute, NTH, Bethesda, MD 

Initiated research on sugar transfer mechanisms to glycoproteins and 
oligosaccharides. Studied carbohydrate-mediated cell-to-cell adhesion. 
Employed mass-spectrometry to characterize intermediates in glycosylation 
reactions. 
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1980-83: Associate in Biochemistry, Department of Medicine, Massachusetts 
General Hospital, and Instructor, Department of Biological Chemistry, Harvard 
Medical School, Boston, MA 

Conducted studies on oligosaccharide assembly and processing. Characterized 
specific glycosyltransferase systems. Examined maturation-specific glycosylation 
patterns. Developed, purified and characterized antibodies to glycosyltransferases 
based on peptide maps and partial amino acid sequencing. 

1983-85: Assistant Professor, School of Nutrition, Tufts University, Medford, 
MA and Human Nutrition Research Center, Boston, MA 

Developed a human intestinal cell line as a model to study the expression of 
intestinal specific proteins. Characterized proteins by immunoprecipitation, gel 
electrophoresis, peptide maps and HPLC. Determined abundance of specific m- 
RNA's in cultured cells under various growth conditions. Taught biochemistry 
classes to graduate students. 

1985-92: Assistant Professor, New England Medical Center and Tufts University 
Medical School, Boston, MA 

Principal investigator of the National Institutes of Health R01 grant entitled" 
Biosynthesis, Processing and Secretion of Apolipoprotein B". Principal 
investigator of the grant-in-aid from the American Heart Association entitled " 
Biosynthesis and Processing of Hepatic Apolipoproteins". Identified a unique 
mechanism controlling apolipoprotein B expression that regulates lipid transport 
and metabolism. Determined structure/function relationship of truncated proteins. 
Characterized previously unknown carbohydrate moiety of apolipoprotein B. 
Coordinated research activities within a larger Program Project. Supervised post- 
doctoral fellows and technicians. 

1 992-96: Senior Staff Scientist, Department of Medicine, Beth Israel Hospital 
Boston, MA ' 

Directed projects related to control of lipoprotein assembly, intracellular transport 
and apolipoprotein expression. Determined synthetic and degradation rates as 
well as factors responsible for differential expression. Analyzed post-translational 
modifications and developed and validated specific radioimmunoassays. 
Supervised graduate students and technicians. 

1996-02: Project Leader, GlycoGenesys, Inc., Boston, MA 

Developing and executing strategies for process development and manufacturing 
of clinical material under cGMP as well as stability studies for the bulk drug and 
the final product. Managing preclinical development of anti-cancer and anti- 
fungal drugs consisting of: in-vitro screening, toxicology, pharmacokinetics, 
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efficacy in animal models and assay development. Budgeting, forecasting and 
designing projects related to preclinical studies, manufacturing and assay 
development. Evaluation of technologies and patents for potential licensing. 

I further declare that: 

1 . I am listed as a co-inventor of United States Patent No. 6,680,306; 

2. I have read and understood Yan Chang's 131 Declaration dated June 13, 2005; 

3. after reviewing the claims in United States Patent No. 6,680,306, 1 conclude that 
Yan Chang did not contribute as an inventor to any of the claims that issued in this 
patent; 

4. Dr. David Piatt conceived of the idea of using GBC590 (modified citrus pectin) in 
combination with interferon ("IPTST ') on or about 1 999; 

5. interferon is considered a biologic, that is, a protein-based molecule derived from 
a natural biological molecule; 

6. Dr. David Piatt designed an experimental protocol examining the efficacy of 
GBC590 in combination with IFN in the treatment of cancer, and GlycoGenesys 
contracted the Piedmont Research Center to perform the experiment using xenograft 
mice; 

7. Yan Chang managed communications between Piedmont and GlycoGenesys; 

8. the GBC590 + IFN study was completed around 2000, the results of the study was 
sent to GlycoGenesys on or about May 2000; 

9. I reviewed the results of the GBC590 + IFN study conducted by the Piedmont 
Research Center and recall that Piedmont's report stated that there was little if any 
efficacy using GBC590 alone or in combination with IFN to treat cancer in mice; 



10. I am not aware that GlycoGenesys used a carbohydrate other than modified citrus 
pectin in studies, clinical or pre-clinical, directed toward the treatment of cancer; 



11. all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further, that these statements 
are made with knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under §1001 of Title 18 of the United States 
Code and that willful false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 
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Exhibit I 

FISH & NEAVE IP GROUP 

ROPES & GRAY LLP 

ONE INTERNATIONAL PLACE BOSTON, MA 02110-2624 617-951-7000 F 617-951-7050 
BOSTON NEW YORK PALO ALTO SAN FRANCISCO WASHINGTON, DC www.ropesgray.com 

December 8, 2005 

DavidP.Halstead 

(617)951-7615 

dhalstead@ropesgray.com 



BY REGISTERED MAIL 
RETURN RE CEIPT RF.q TTFSTiyr. 

Stephen J. Gaudet, Ph.D, 
Perkins, Smith & Cohen, LLP 
One Beacon Street 
Boston, MA 02 1 08-3 1 06 

Re: United States Patent 6,680,306 
Dear Dr. Gaudet: 

view of^a^ZS'Z^ " &r convenience, and in 

Accordingly, we attach a declaration and assignment for Dr Piatt t« ci™ ♦ u 

to practice of the claimed invention pXTlS 27 ' i K„t. m 'W° rt f the reduction 

Sincerely, 



David P. Halstead, Ph.D. 



cc: Matthew P. Vincent 




D 



ES 



FISH & NEAVE IP GROUP 



ROPES & GRAY LLP 

ONE INTERNATIONAL PLACE BOSTON, MA 02110-2624 617-951-7000 F617-9S1-70S0 

BOSTON NEW YORK PALO ALTO ' SAN FRANCISCO WASHINGTON. DC www.ropesgray.com 



June 9, 2005 



David P. Halstead 
(617) 951-7615 
dha 1 stead@ropesgray.com 



Stephen J. Gaudet, Ph.D. 
Perkins, Smith & Cohen, LLP 
One Beacon Street 
Boston, MA 02108-3106 

Re: United States Patent 6,680,306 
Dear Dr. Gaudet: 

In preparing our response to the reexamination of the above patent, we have reconsidered 
tte. question you raised m your letter of April 18, 2003 regarding whether Dr. Piatt should be 
named I an ^inventor of this patent. As we stated in our response of May 12, 2003, we believe it is 
in the best interests of all concerned to establish the proper inventorship for this application. 

• • ^?° ugh t y ° u not our offer to discuss inventive contributions at that time, our 
review of internal documents relevant to the reexamination has brought to light documents that, 
though l inconclusive on their own, could support Dr. Piatt's belief mat he is an inventor 
Accordingly, weattacl l a declaration and assignment for Dr. Piatt to sign in order to be named as 
an inventor If Dr. Piatt maintains the position that he is an inventor of the subject matter 

PWi! m u ^f 7 * 6 t0 si & me attach ed documents and return them to us. If Dr. 

Piatt has changed his mmd and concluded that he is not in fact an inventor, then no action is 
necessary and we will allow the original inventorship determination to stand. 

We look forward to hearing from you soon. 



Sincerely, 




David P. Halstead, Ph.D. 



cc : Matthew P. Vincent 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
DECLARATION FOR PATENT APPLICATION 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am an original, first and joint inventor of the subject matter which is claimed and 
for which a patent is sought on the invention entitled: 

METHOD FOR ENHANCING THE EFFECTIVENESS OF CANCER THERAPIES 

the specification of which was filed on June 20, 2002 as Application No. 10/176,235. 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by an amendment, if any, specifically referred 
to herein. 

I acknowledge the duty to disclose all information known to me that is material to 
patentability in accordance with Title 37, Code of Federal Regulations, § 1.56. 

FOREIGN PRIORITY CLAIM 

I hereby claim foreign priority benefits under Title 35, United States Code § 1 19(a)-(d) of any 
foreign application® for patent or inventor's certificate listed below and have also identified 
below any foreign application for patent or inventor's certificate having a filing date before 
mat of the application on which priority is claimed: 

fx] no such foreign applications have been filed 

[ | such foreign application have been filed as follows: 



EARLIEST FOREIGN APPLICATION^ IF ANY FILED WITHIN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION 



Application Number 


Country 


Date of Filing 


Priority Claimed 
Under 35.USC 119 








Yes No 








Yes No 








Yes No 
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Attorney Docket No.: GLYO-P01-002 



ALL FOREIGN APPLICATION^), IF ANY FILED MORE THAN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION 



Application Number 


Country 


Date of Filing 





















CLAIM FOR BENEFIT OF EARLIER U.S. PROVISIONAL APPLICATIONS 

I hereby claim priority benefits under Title 35, United States Code §119(e), of any United 
States provisional patent application(s) listed below: 

| | no such U.S. provisionalapplications have been filed. 

fx] such U.S. provisional application have been filed as follows: 



Application Number 


Date of Filing 


Priority Claimed 
Under35USC119 


60/299991 


June 21, 2001 


x Yes No 






Yes No 






Yes No 



CLAIM FOR BENEFIT OF EARLIER U.S./PCT APPLICAHON(S) 

I hereby claim the benefit under Title 35, United States Code, §120 of the United States 
application^) listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application in the manner provided by 
the first paragraph of Title 35, United States Code, §1 12, 1 acknowledge the duty to disclose 
all information that is material to patentability in accordance with Title 37, Code of Federal 
Regulations, § 1.56 which became available to me between the filing date of the prior 
application and the national or PCT international filing date of this application: 

fx] no such U.S 7PCT applications have been filed. 

|~xl such U.SVPCT application have been filed as follows: 



Application Number 


Relationship 


Parent Application 


Date of Filing 
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Attorney Docket No.: GLYO-P01-002 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 

I hereby appoint: 

All practitioners at Customer Number 28120 

all of Ropes & Gray LLP, One International Place, Boston, Massachusetts 021 10-2624 
jointly, and each of them severally, attorneys at law/patent agent(s), with full power of 
substitution, delegation and revocation, to prosecute this application, to make alterations and 
amendments therein, to receive the patent, and to transact all business in the U. S. Patent and 
Trademark Office connected therewith as representatives of the assignee. 

The undersigned hereby authorizes the U.S. attorney or agent named herein to accept and 
follow instructions from the assignee, currently GlycoGenesys, Inc., as to any action to be 
token in the United States Patent and Trademark Office regarding this application without 
direct communication between the U.S. attorney or agent and the undersigned. In the event of 
a change in the persons from whom instructions may be taken, the U.S. attorney or agent 
named herem will be so notified by the undersigned. 

Please mail all correspondence to Matthew P. Vincent, whose address is: 

Ropes & Gray LLP 
One International Place 
Boston, Massachusetts 02110-2624 

Please direct telephone calls to: Matthew P. Vincent at (617) 951-7739. 
Please direct facsimiles to: (617) 951-7050 



Full name of sole or first inventor ~~ " ~~ " 1 , 

David Piatt 




Date 


Residence — ' 

12 Appleton Circle, Newton Center, MA 02459-3305 




Citizenship U.S. 
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ASSIGNMENT 



WHEREAS, I, David Piatt have invented a certain improvement in METHOD FOR 
ENHANCING THE EFFECTIVENESS OF CANCER THERAPIES described in an 
application for Letters Patent of the United States, the specification of which: 

PQ was patented under U.S. Patent No 6,680,306 on January 20, 2004. 



WHEREAS, GlycoGenesys, Inc. (hereinafter "ASSIGNEE"), a corporation organized 
and existing under the laws of the state of Nevada, having principal offices at 3 1 St James 
Avenue, Boston, MA 021 16 desires to acquire an interest therein in accordance with agreements 
duly entered into with me; 

NOW, THEREFORE, to all whom it may concern be it known that for and in 
consideration of said agreements and of other good and valuable consideration, the receipt of 
which is hereby acknowledged, I have sold, assigned and transferred and by these presents do 
hereby sell, assign and transfer unto said ASSIGNEE, its successors, assigns and legal 
representatives, the entire right, title and interest in and throughout the United States of America, 
its territories and all foreign countries, in and to said invention as described in said application, 
together with my entire right, title and interest in and to said application and such Letters Patent 
as may issue thereon, and any reissue, continuation, divisional and foreign counterparts thereof; 
said invention, application and Letters Patent to be held and enjoyed by said ASSIGNEE for its 
.own use and behalf and for its successors, assigns and legal representatives, to the mil end of the 
term for which said Letters Patent may be granted as fully and entirely as the same would have 
been held by us had this assignment not been made; I hereby convey all rights arising under or 
pursuant to any and all international agreements, treaties or laws relating to the protection of 
industrial property by filing any such applications for Letters Patent, all choses in action 
pertaining to the applications or Letters Patent including the right to sue for and collect damages 
and other recoveries for past irifringement thereof, all rights to initiate proceedings before 
government and administrative bodies, and all files, records and other materials arising from the 
prosecution, exploitation, or defense of rights and registrations pertaining to the applications or 
Letters Patent. I hereby ackno wledge that this assignment, being of my entire right, title and 
interest in and to said invention, carries with it the right in ASSIGNEE to apply for and obtain 
from competent authorities in all countries of the world any and all Letters Patent by attorneys 
and agents of ASSIGNEE'S selection and the right to procure the grant of all such Letters Patent . 
to ASSIGNEE for its own name as assignee of the entire right, title and interest therein; 

AND, I hereby further agree for myself and my executors and administrators to execute 
upon request any other lawful documents and likewise to perform any other lawful acts which 
may be deemed necessary to secure fully the aforesaid invention to said ASSIGNEE, its 
successors, assigns and legal representatives, but at its or their expense and charges, including 
the execution of applications for patents in foreign countries, and the execution of substitution, 
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reissue, divisional or continuation applications and preliminary or other statements and the 
giving of testimony in any interference or other proceeding in which said invention or any 
application or patent directed thereto may be involved; 

AND, I do hereby authorize and request the Commissioner of Patents of the United States 
to issue such Letters Patent as shall be granted upon said application or applications based 
thereon to said ASSIGNEE, its successors, assigns, and legal representatives. 



Inventor's Signature: 

David Piatt 

Then personally appeared before me the above-named David Piatt and acknowledged that he 

executed the foregoing instrument as his free act and deed this day of 

,2005. ~ " ~"~ 



Witness 



r 



'9703783.1 



Page 2 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Reexamination Control No.: 95/000,074 

Filed: January 31, 2005 

Patent No: 6,680,306 

Issued: January 20, 2004 

For Method for Enhancing the 

Effectiveness of Cancer Therapies 

Mail Stop: Inter Partes Reexamination 
Central Reexamination Unit 
Office of Patent Legal Administration 
U.S. Patent & Trademark Office 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 



Patentee: Chang etal. 

Patent Owner: GlycoGenesys, Inc. 

Attorney Docket No. GLYO-P01-002 

Art Unit: 1623 

Examiner L. Maier 



STATEMENT OF DAVID PT.ATT 



Dear Sir: 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

I, David Piatt, residing at 12 Appleton Circle, Newton Center, MA, hereby state that: 

1 . I was inadvertently omitted as an inventor in the above-identified patent. 

2 The above-identified patent was filed as an application of Yan Chang and Vodek 
Sasak and presents claims directed to methods for enhancing effectiveness of cancer therapies. 

3. The accidental omission of my name as an inventor occurred without any deceptive 
intent on my part. v 

The undersigned declares further that all statements made herein ofhis own knowledge 
are true and all statements made on information and beliefs are believed to be true; and further 
that these statements are made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or bom, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the 
application and any patent issuing thereon. 



Date- 



David Piatt 



9718128-2 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Reexamination Control No.: 
95/000,074 

Filed: January 31, 2005 

Patent No: 6,680,306 

Issued: January 20, 2004 

For: Method for Enhancing the 

Effectiveness of Cancer Therapies 



Mail Stop: Inter Partes Reexamination 
Central Reexamination Unit 
Office of Patent Legal Administration 
U.S. Patent & Trademark Office 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 

Declaration Under 37 C.F.R. 51.131 of David Piatt 

Sir: 

I, Dr. David Piatt of Newton, MA, hereby declare as follows: 

1 . I am an inventor of the abovementioned patent which claims methods of enhancing the 
efficacy of cancer therapies, in particular, inhibiting tumor growth. 

2. The invention as described and claimed in the above-identified application was 
completed prior to March 27, 2001. " . ■ 

3. In support of this, I include herewith as Exhibit A a protocol design for a study, carried 
out at Piedmont Research Center under my and my coinventors' direction, designed to test the 
efficacy of interferon-ofib (IFN), GBC590B, and combinations thereof in a pancreatic carcinoma 
xenograft mouse model. 

4. Exhibit B summarizes results of this study. As can be seen, at the end of one week, the 
tumor, size in all groups averaged 1 13-1 14 mg. However, as the experiment progressed, the 
average tumor size in groups receiving both GBC590B and IFN consistently lagged behind that 
of those receiving IFN or GBC-590 alone. By Day 1 8, the last date when all animals in these 
groups still survived, the mice receiving only IFN- (Group 3) had tumors averaging 958.7 mg, 
while those receiving IFN with. GBC-590 had tumors averaging 916.6 mg, 832.5 mg, and 906.9 
mg, indicating that tumor growth was slower in these groups. 



Patentee: Chang et al. 

Patent Owner: GlycoGenesys, Inc. 

Attorney Docket No. GLYO-P01-002 

Art Unit: 1623' 

Examiner: L. Maier 



5. The results described in paragraph 4 were obtained in the United States through 
experiments performed in collaboration with researchers working under the direction of me or 
other co-inventors, and were obtained in a report from Piedmont Research Center dated prior to 
March 27, 2001. 

6. I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements are made with knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title XVHI of the United 
States Code and that willful false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 



David Piatt 



Dated: 



Signature: 



J: 



I' 

CO 



I 



2 



CM 

i 
I 



I 

E 



s 
9 



3 



a 

x 
o 



! 

o 



S 

HI 



I 

3. 

OQ 
O 



2 



bp 



3 

X 



3 



O 






n 


m < 

S S 
« * 


! 3 * 


* • 

£ a 


s 




• 




m m 




2 » 


a — 


a 




o 


















f 1 




r r 


? ! 


1 


1 





I 



i 



i 



S3 



S3 



3a«l 



um 



III 



0 



ii 



111 




1 



rrr ?r r f r r r 



At rrrrrr rrr 



■■■■■■■■ 

ill! 



uuuiiiiu 



B: 
I 



11 



rrmrjrfjrr 



13 



Hi 




Jji 


sis 


23 « 


* 3 ; 

? a ; 

if*; 


s 5 S 


1 2 


On. 
O — # 


■ k 


« • 


■ « ■ 



• rrr rrrrrr 



Sillii 



Ir r r r r r r r r r 




i 



33 



IIII 



3 




us 





S3* 


lit 


m 


ill 




a *> ! 
m m 


« — i 

m m 

» a i 


j « ; 


* m m 
J o a 



\ttttttittt 



B 
S 

a 




i- Registered No. 




& 



1 



Customer Must Declare 
Full Value $ 




With Postal 
N insurance « 




Date Stamp 

ID: Olfe 

Clei^e8DB4B 
$ 12/08/% , >; , 

Domestic Insume^Wto 
$25,000 blnc^JW^tfw. 
WBmatfc)«rino>fTinlty 
It touted. 



X^ 5 " *»w/V SiVvS 




orm 3806, 

n 002 



6, Receipt for Registered Mall 



1- Customer 
(See Information on Reverse) 



ivery information, visit our website at www.usps.com • 



JSPS - Track & Confirm 



Page 1 of 1 



Heme | Hsla | Slfln In 




Track & Confirm 



TrecK » Confirm FAQs 



Label/Receipt Number RR78 3866 61 1 U S 
Status: Delivered 

Your item was delivered at 12:52 pm on December 12, 2005 in 
BOSTON, MA 02108. 



Track & Co rtfirm 



Enter Label/Receipt Number. 



Track & Confirm by email 

Get current event information or updates for your item sent to you or others by email. QhP, 



H| postal inspectors sitemap contact us government services jobs National & Premier Accounts ^BF 

§g| Preserving the Trust Copyright © 1999-2004 USPS. AH Rights Reserved. Terms of Use Privacy Policy MT 



ttp://trkcnfiml .smi.usps.com/PTSIntemrt^ 



12/15/2005 



II 



ES 



&GRAY 



Exhibit J 

FISH & NEAVE IP. GROUP 

ROPES & GRAY OP 

ONE INTERNATIONAL PLACE BOSTON, MA 02110-2624 617-951-7000 F 617-9 
BOSTON NEW YORK PALO ALTO SAN FRANCISCO WASHINGTON, DC 



December 8, 2005 DavidP.Halstead. 

617)951-7615 
dhaIstead@ropesgray.com 



BY REGISTERED MAIL 
RETURN RECEIPT REQUESTED 

Jonathan Guest 
Greenberg Traurig, LLP 
One International Place 
Boston, MA 021 10 

Re: United States Patent 6,680,306 
Dear Mr. Guest: 

Further to my letter of June 9 th , a copy of which is provided for your convenience, and in 
view of Dr. Piatt's declaration filed in answer to our response in the reexamination of the above 
patent, we conclude that Dr. Piatt should be named as an inventor of this application. As we 
have stated previously, we believe it is in the best interests of all concerned to establish the 
proper inventorship for this application. 

Accordingly, we attach a declaration and assignment for Dr. Piatt to sign in order to be 
named as an inventor and a statement that his omission occurred without any deceptive intent on 
his part. In addition, we attach a declaration under 37 C.F.R. §1.131 in support of the reduction 
to practice of the claimedinvention prior to March 27, 2001. In light of Dr. Piatt's statements so 
far during the reexamination, we believe he would agree the statements in this declaration are 
true. If; however, he believes any changes are necessary for him to be able to sign the document, 
we invite you to discuss those changes with us. 

We request that these documents be executed and returned by December 16, 2005, if at 
all possible. We look forward to hearing from you soon. 

Sincerely, 




David P. Halsteiad, Ph.D. 



cc: • Matthew P. Vincent 

9882795.2 




ROPES & GRAY LLP 

ONE INTERNATIONAL PLACE 

BOSTON NEW YORK 



FISH & NEAVE IP GROUP 



BOSTON, MA 021 10-2624 < 
PALO ALTO SAN FRANCISCO 



617-951-7000 



WASHINGTON, DC 



F 617-951-7050 



www.ropesgrayxom 



June 9, 2005 



DavidP.Halstead 

(617)951-7615 

dhalstead@ropesgray.com 



Stephen J. Gaudet, PhD. 
Perkins, Smith & Cohen, LLP 
One Beacon Street 
Boston, MA 02108-3106 

Re: United States Patent 6,680,306 
Dear Dr. Gaudet: 

In preparing our response to the reexamination of the above patent, we have reconsidered 
the question you raised in your letter of April 18, 2003 regarding whether Dr. Piatt should be 
named an inventor of this patent; As we stated in our response of May 12, 2003, we believe it is 
in the best interests of all concerned to establish the proper inventorship for this application. 

Although you did not accept our offer to discuss inventive contributions at that time, our 
review of internal documents relevant to the reexamination has brought to light documents that, 
though inconclusive on their own, could support Dr. Piatt's belief that he is an inventor. 
Accordingly, we attach a declaration and assignment for Dr. Piatt to sign in order to be named as 
an inventor. If Dr. Piatt maintains the position that he is an inventor of the subject matter 
claimed in this patent, we invite him to sign the attached documents and return them to us. If Dr. 
Piatt has changed his mind and concluded that he is not in fact an inventor, then no action is 
necessary and we will allow the original inventorship determination to stand. 

We look forward to hearing from you soon. 



Sincerely, 




David P. Halstead, Ph.D. 



cc: Matthew P. Vincent 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
DECLARATION FOR PATENT APPLICATION 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am an original, first and joint inventor of the subject matter which is claimed and 
for which a patent is sought on the invention entitled: 

METHOD FOR ENHANCING THE EFFECTIVENESS OF CANCER THERAPIES 

the specification of which was filed on June 20, 2002 as Application No. 10/176,235. 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by an amendment, if any, specifically referred 
to herein. 

I acknowledge the duty to disclose all information known to me that is material to 
patentability in accordance with Title 37, Code of Federal Regulations, § 1.56. 

FOREIGN PRIORITY CLAIM 

I hereby claim foreign priority benefits under Title 35, United States Code § 1 19(a)-(d) of any 
foreign application(s) for patent or inventor's certificate listed below and have also identified 
below any foreign application for patent or inventor's certificate having a filing date before 
that of the application on which priority is claimed: 

[~xj no such foreign applications have been filed 

| 1 such foreign application have been filed as follows: 



EARLIEST FOREIGN APPLICAHON(S), IF ANY FILED WITHIN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION 



Application Number 


Country 


Date of Filing 


Priority Claimed 
Under 35 USC 119 








Yes No 








Yes No 








Yes No 
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ALL FOREIGN APPLICATION^), IF ANY FILED MORE THAN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION 



Application Number 


Country 


Date of Filing 





















CLAIM FOR BENEFIT OF EARLIER U.S. PROVISIONAL APPLICATIONS 

I hereby claim priority benefits under Title 35, United States Code §1 19(e), of any United 
States provisional patent applications) listed below: 

| | no such U.S. provisional applications have been filed. 

fx] such U.S. provisional application have been filed as follows: 



Application Number 


Date of Filing 


Priority Claimed 
Under 35 USC 119 


60/299991 


June 21, 2001 


x Yes No 






Yes No 






Yes No 



CLAIM FOR BENEFIT OF EARLIER U.SVPCT APPLICATION^) 

I hereby claim the benefit under Title 35, United States Code, § 120 of the United States 
application® listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application in the manner provided by 
the first paragraph of Title 3 5, United States Code, § 1 1 2, 1 acknowledge the duty to disclose 
all information that is material to patentability in accordance with Title 37, Code of Federal 
Regulations, § 1 .56 which became available to me between the filing date of the prior 
application and the national or PCT international filing date of this application: 



no such U.S7PCT applications have been filed. 



fx] such U.S./PCT application have been filed as follows: 



Application Number 


Relationship 


Parent Application 


Date of Filing 
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I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 

I hereby appoint: 

All practitioners at Customer Number 28120 

all of Ropes & Gray LLP, One International Place, Boston, Massachusetts 021 10-2624, 
jointly, and each of them severally, attorneys at law/patent agent(s), with full power of 
substitution, delegation and revocation, to prosecute this application, to make alterations and 
amendments therein, to receive the patent, and to transact all business in the U. S. Patent and 
Trademark Office connected therewith as representatives of the assignee. 

The undersigned hereby authorizes the U.S. attorney or agent named herein to accept and 
follow instructions from the assignee, currently GlycoGenesys, Inc., as to any action to be 
taken in the United States Patent and Trademark Office regarding this application without 
direct communication between the U.S. attorney or agent and the undersigned. In the event of 
a change in the persons from whom instructions may be taken, the U.S. attorney or agent 
named herein will be so notified by the undersigned. 

Please mail all correspondence to Matthew P. Vincent, whose address is: 

Ropes & Gray LLP 
One International Place 
Boston, Massachusetts 02110-2624 



Please direct telephone calls to: Matthew P. Vincent at (617) 951-7739. 
Please direct facsimiles to: (617) 951-7050 



Full name of sole or first inventor " 1 

David Piatt 


Sole or first inventor s signature 


Date 


Residence ■ 

12 Appleton Circle, Newton Center, MA 02459-3305 


Citizenship U.S. 
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ASSIGNMENT 

WHEREAS, I, David Piatt have invented a certain improvement in METHOD FOR 
ENHANCING THE EFFECTIVENESS OF CANCER THERAPIES described in an 
application for Letters Patent of the United States, the specification of which: 

[X] was patented under U.S. Patent No 6,680,306 on January 20, 2004. 



WHEREAS, GlycoGenesys, Inc. (hereinafter "ASSIGNEE"), a corporation organized 
and existing under the laws of the state of Nevada, having principal offices at 3 1 St. James 
Avenue, Boston, MA 021 16 desires to acquire an interest therein in accordance with agreements 
duly entered into with me; 

NOW, THEREFORE, to all whom it may concern be it known that for and in 
consideration of said agreements and of other good and valuable consideration, the receipt of 
which is hereby acknowledged, I have sold, assigned and transferred and by these presents do 
hereby sell, assign and transfer unto said ASSIGNEE, its successors, assigns and legal 
representatives, the entire right, title and interest in and throughout the United States of America, 
its territories and all foreign countries, in and to said invention as described in said application, 
together with my entire right, title and interest in and to said application and such Letters Patent 
as may issue thereon, and any reissue, continuation, divisional and foreign counterparts thereof;, 
said invention, application and Letters Patent to be held and enjoyed by said ASSIGNEE for its 
.own use and behalf and for its successors, assigns and legal representatives, to the full end of the 
term for which said Letters Patent may be granted as fully and entirely as the same would have 
been held by us had this assignment not been made; I hereby convey all rights arising under or 
pursuant to any and all international agreements, treaties or laws relating to the protection of 
industrial property by filing any such applications for Letters Patent, all choses in action 
pertaining to the applications or Letters Patent including the right to sue for and collect damages 
and other recoveries for past infringement thereof, all rights to initiate proceedings before 
government and administrative bodies, and all files, records and other materials arising from the 
prosecution, exploitation, or defense of rights and registrations pertaining to the applications or 
Letters Patent. I hereby acknowledge that this assignment, being of my entire right, title and 
interest in and to said invention, carries with it the right in ASSIGNEE to apply for and obtain 
from competent authorities in all countries of the world any and all Letters Patent by attorneys 
and agents of ASSIGNEE'S selection and the right to procure the grant of all such Letters Patent 
to ASSIGNEE for its own name as assignee of the entire right, title and interest therein; 

AND, I hereby further agree for myself and my executors and administrators to execute 
upon request any other lawful documents and likewise to perform any other lawful acts which 
may be deemed necessary to secure fully the aforesaid invention to said ASSIGNEE, its 
successors, assigns and legal representatives, but at its or their expense and charges, including 
the execution of applications for patents in foreign countries, and the execution of substitution, 
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reissue, divisional or continuation applications and preliminary or other statements and the 
giving of testimony in any interference or other proceeding in which said invention or any 
application or patent directed thereto may be involved; 

AND, I do hereby authorize and request the Commissioner of Patents of the United States 
to issue such Letters Patent as shall be granted upon said application or applications based 
thereon to said ASSIGNEE, its successors, assigns, and legal representatives. 



Inventor's Signature: ' 

David Piatt 

Then personally appeared before me the above-named David Piatt and acknowledged that he 

executed the foregoing instrument as his free act and deed this day of 

, 2005. 



Witness 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Reexamination Control No.: 95/000,074 

Filed: January 31, 2005 

Patent No: 6,680,306 

Issued: January 20, 2004 

For: Method for Enhancing the 

Effectiveness of Cancer Therapies 

Mail Stop: Inter Partes Reexamination 
Central Reexamination Unit 
Office of Patent Legal Administration 
U.S. Patent & Trademark Office 
P.O. Box 1450 

Alexandria, Virginia 223 13-1450 



Patentee: Chang et al. 

Patent Owner: GlycoGenesys, Inc. 

Attorney Docket No. GLYO-P01-002 

Art Unit: 1623 

Examiner: L. Maier 



Dear Sir: 

STATEMENT OF DAVID PLATT 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 



Sir: 

I, David Piatt, residing at 12 Appleton Circle, Newton Center, MA, hereby state that: 

1. I was inadvertently omitted as an inventor in the above-identified patent. 

2. The above-identified patent was filed as an application of Yan Chang and Vodek 
Sasak and presents claims directed to methods for enhancing effectiveness of cancer therapies. 

3. The accidental omission of my name as an inventor occurred without any deceptive 
intent on my part 

The undersigned declares further that all statements made herein of his own knowledge 
are true and all statements made on information and beliefs are believed to be true; and further 
that these statements are made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the 
application and any patent issuing thereon. 



Date: 



David Piatt 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Reexamination Control No.: 
95/000,074 

Filed: January 3 1 , 2005 

Patent No: 6,680,306 

Issued: January 20, 2004 

For: Method for Enhancing the 

Effectiveness of Cancer Therapies 

Mail Stop: Inter Partes Reexamination 
Central Reexamination Unit 
Office of Patent Legal Adniinistration 
U.S. Patent & Trademark Office 
P.O. Box 1450 

Alexandria, Virginia 223 13-1450 



Patentee: Chang et al. 

Patent Owner: GlycoGenesys, Inc. 

Attorney Docket No. GLYO-P01-002 

Art Unit: 1623 

Examiner: L. Maier 



Sir: 



Declaration Under 37 C.F.R. 81.131 of David Piatt 



I, Dr. David Piatt of Newton, MA, hereby declare as follows: 



1 . I am an inventor of the abovementioned patent which claims methods of enhancing the 
efficacy of cancer therapies, in particular, inhibiting tumor growth. 

2. The invention as described and claimed in the above-identified application was 
completed prior to March 27, 2001 . 

3. In support of this, I include herewith as Exhibit A a protocol design for a study, carried 
out at Piedmont Research Center under my and my coinventors' direction, designed to test the 
efficacy of interferon-o2b (IFN), GBC590B, and combinations thereof in a pancreatic carcinoma 
xenograft mouse model. 

4. Exhibit B summarizes results of this study. As can be seen, at the end of one week, the 
tumor size in all groups averaged 1 13-1 14 mg. However, as the experiment progressed, the 
average tumor size in groups receiving both GBC590B and IFN consistently lagged behind that 
of those receiving IFN or GBC-590 alone. By Day 18, the last date when all animals in these 
groups still survived, the mice receiving only IFN (Group 3) had tumors averaging 958 7 mg 
while those receiving IFN with GBC-590 had tumors averaging 916.6 mg, 832.5 mg, and 906.9 
mg, indicating that tumor growth was slower in these groups. 



5. The results described in paragraph 4 were obtained in the United States through 
experiments performed in collaboration with researchers working under the direction, of me or 
other co-inventors, and were obtained in a report from Piedmont Research Center dated prior to 
March 27, 2001. 

6. I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements are made with knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title XVHI of the United 
States Code and that willful false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 



David Piatt 



Dated: 



Signature: 
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Exhibit K 



SAFESCIENCE, INC. 

Rgiplovmcnt Agreement 

• THIS EMPLOYMENT AGREEMENT, dated as of; this 29th day of June, 
1999 (litis- "AfilSSTCLSnt"), is between SafeScieuce, Inc., a Nevada corporation 
.(hereinafter called the "Bmp ley g"), and David Piatt (hereinafter called the 

rBmpAayfifi")'.*.- T .• 

WHEREAS, the Employer desires to employ the Employee as its Chairman 
and Chief Executive. Officer, and the Employee desires to accept such employment, 
" all upon the terms and conditions set forth below. . . 

NOW, THEREFORE, in consideration , of the premises and the mutual 
• . promises hereinafter set forth, the parties hereto hereby mutually agree as follows: 

{. pm plovmc nt. The Employer hereby employs, the Employee, and the 
' ' Employee hereby accepts employment, upon and subject to the terms and conditions 
) . ■ set forth herein. 



\ • 



2. P.rfcr.tivcV nnte and Term . The term (the "Term") of employment of 
the Employee hereunder shall commence as of the date first above written (the 
"BffflQtiio Date") and shall continue. until the third anniversary of the Effective Date 
unW terminated earlier in accordance with the provisions hereof or unless extended 
in writing by.tho Employer and Employee. 

• 3 ; . . Xiti fe Eowiri SniLJMssUk^ a£ Services, : The Employee shall 
promote the . business and affairs of , the Employer as its Chairman and Ch.eF 
Pxcculivc Officer. The Employee shall Tcport and be responsible to the Board ot 
Directors of the Employer (the ''Bfiari"), and, except for vacations and absences due 
to temporary illness or disability, shall, devote his full efforts, time, attention and 
enemies lo the business and. affairs of the Employer. As its Chairman and Chief. 
Executive Officer, the Employee shall have the duties and responsibilities, normally 
inherent in his position and such other duties and responsibilities, consistent with Tns 
position, as may be reasonably assigned to him by the Board from time lo time. 1 he 
Employee agrees to abide by the rules, regulations, instructions, personnel practices 
and policies of the Employer and any changes therein which may be adopted from 
time lo time by the Employer. 

4. f n pp f:i>sation . 
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4.1. fialag. Daring the Term, the Employer shall pay the Employee a 
base salary at the "annual rate of $180,000, payable in accordance with the 
Employer's standard payroll practices. The base salary to which the Employee is 
entitled pursuant to this Section 4. 1 is hereinafter referred to as the " Salary ". ' 

4.2,. Expensq ,RgiinVur?gnient> The Employer shall reimburse the 
Employee for any actual expenses incurred by the Employee within the scope of his 
employment under this Agreement so long as' such expenses are reasonable and 
■ necessary, appropriately documented, and in compliance with budgetary and policy 
guidelines of the Employer. The Employee will be responsible for reporting and 
documenting his own tax deductions for un-reimbursed business expenses, 

4.3'. Bsnfifila.'Tho Employee shall be entitled- to receive /.such '■' "• 
employee or fringe benefits as may be offered or made available by the Employer ' 
from time to time to its employees (the '' Benefits "): . ' . 

. 4.4; Eoruisss., The Employee will be eligible to receive bonuses in 
. accordance with individual and- company performance- criteria established under the 
Employer's slock option.pian, as determined by the Compensation Committee of the . 

. m . ■ Board.;. , ' . . ■ • 

V .5. ' Term ination . ; \ . 

5.1. Tsnnin?ition upon Death : This Agreement .and the Employee's '.' 
employment hereunder shall terminate immediately upon the Employee's death, ■■ 

5.2, X^nnijiMkm. the Employer' may ' at. any . time immediately 
terminate tltc employment of the Employee under: this Agreement with or without \ 
Cnuso J (as defined below). The Employee may at any time immediately terminate his 
employment under this Agreement with or without Good Reason (as defined below). 
The right's and obligations of the parlies upon any termination of the Employee's 
employment shall be as set forth in Section 5,3 hereof. 

(a) For purposes of this Agreement, the term "Cause" shall . 
•n.ieah .(i) any act of dishonesty, gross negligence or willful misconduct with 
respor.t to the. Employer, including without limitation, fraud or theft, on the 
. part of the Employee, (ii) conviction of the Employee for a felony, or (Hi) the 
Employee^ sustained failure, as determined by the Employer's Board of ■" 
Directors,: to perform significant duties hereunder (which duties arc not* 
inconsistent with the terras of this Agreement) after notice and a thirty (30) 
day opportunity to cure. 



2 
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(bj For purposes of this Agreement, the term "Good 
Reason" shall mean a material breach by the Employer of any term of this 
Agreement. . ' 

5.3. Rights Tjj^nn Xermination . In the event that: ' 

. (a) "- the employment of me Employee is terminated by the 
Employee for Good Reason or by the Employer without Cause, then for the 
remainder of iho Term, the Employer shall pay to the Employee, at the time f 
otherwise . due under Section 4, all Salary at the. rate iri effect at the time of 
termination plus, if not yet paid to the Employee, the Employee's bonus, if 
any, earned in the year prior to such termination at such time, as such bonus 
would."' be paid had ■'■ the , Employee's employment hereunder not been • 
terminated.' The obligations, of the Employer pursuant to this Section 5.3(a) 
shall be in lieu of any other rights of the .Employee to compensation or 
liehefits hereunder, and no other compensation of any kind ^or' any other 
amounts': shall be due to the Employee by. the Employer under this Agreement, . 
except that Employee shall be entitled lo continue to receive health benefits ; 
. for the remainder of the Term.. 

(by . the Employee's employment terminates by reason of 
..Employer's death or Permanent Disability, then the Employer shall pay and 
provide to the Employee or Employee's estate or other successor iri interest at . 
the time otherwise due under. Section 4 all Salary, and Benefits due to the 
Employee under Section 4 through, the end" of ! the day on which , the 
•.termination occurs, but reduced in the case of disability by any payments 
received under" any disability plan, program or' policy -paid for by .the . 
Employer, : .'For purposes of. this Agreement, "Permanent Disability" shall 
mean the Employee's inability to perform his or her duties hereunder for a. 
continuous period of six (<5) months by reason of his or her physical or mental 
illness or i incapacity. In the event of any dispute concerning the existence of a 
Permanent Disability, such . question shall be determined by a licensed 
physician selected by the Employer and reasonably acceptable to the 
Employee, whose, determination shall be final and binding upon the parties. 
The Employee shall submit to such examinations and furnish such information 
as such physician may reasonably request, • •. . 

( C ) the employment of the Employee is terminated by the 
Employ co without Good Reason or by the Employer for. Cause, the Employee 
shall' not be entitled to compensation or Benefits granted hereunder beyond 
the date of the termination of the Employee's employment, and no other 
compensation of any kind or any other amounts shall be due to the Employee 
by the Employer under this agreement. 



£.viu4 «cu .u.ho nu cntoio into rHA NU, Ol.^UO/0 K . 



-4- 



. 5.4. QjjpjiiulLa]] nf Responsibilities. For purposes or this Section 5, a 
substantial diminution of the Employee's responsibilities or authority as they relate to 
the Employer's business as a whole shall be deemed a "termination" by the Company. 



rnnfiH^ntiaUTironnation. 

6. 1 . hertnitions - For purposes of this Agreement, the . term 
'''pnitfifonfrrt I nformatio n" shall mean (i) confidential information, knowledge or 
data of the Employer, (ii) trade . secrets of the Employer and (iii) any other 
information of the Employer disclosed to the Employee or to which the Employee is 
given, access prior to the termination of the Employee's employment with the 
Employer. Without limiting the generality of the foregoing, the term Confidential 
Infoimalion shall include (A) all inventions, improvements, devclopments. -ideas, 
processes', prototypes, plans, drawings, designs, models, formulations, specifications, 
methods, techniques, shop-practices, discoveries, imiovations, creations, 
technologies,' formulas,- algorithms, data, computer databases, reports, laboratory, 
notebooks, papers, writing^, photographs, source and . object codes, software 
programs, other works of authorship, and know-how (including all records pertaining" 
to any of the' foregoing), whether, or not. reduced to writing and whether or not 
.'patented or patentable or registered or registrable under patenW copyright,: trademark • 
or similar statute, that arc owned by the Employer or that are required to be assigned 
to the Employer, by any person, including, without limitation, the Employee or any 
other employee or consultant of the Employer, or that arc licensed to the Employer 
by any person (all of the foregoing items listed or described .in this clause (A) are 
hereinafter referred to, collectively, as "Inventions" ), (B) information regarding the 
Employer's plans for research and development or for neW products, (C) information 
regarding regulatory matters pertaining to the Employer, (D) .information regarding 
any acquisition or strategic alliance effected by the Employer or any proposed 
acquisition or strategic alliance being considered by the Employer, (E> information 
regarding the status or outcome of any negotiations engaged in by the Employer', (F) 
information regarding tho existence or terms of any contract entered into by the 
Employer, (G) information regarding any aspect of the Employer's intellectual 
property position, (H) information regarding prices or costs of the Employer, (I) 
infomiation regarding any aspect of the Employer's business strategy, including, 
without limitation, the Employer's marketing, selling and distribution strategies., (J) 
information regarding customers or suppliers of the Employer, (K) information 
regarding the skills, compensation and other terms of employment or engagement of 
the Employer's employees and consultants, (L) business plans, budgets, unpublished 
financial statements and unpublished financial data of the Employer, (M) information 
regarding marketing and sales of any actual or proposed product or services of the 
Empbyer and (N) any other information that the Employer may designate as or 
reasonably deem to be confidential. "Confidential Information" shall exclude 
information known to' the Employee prior, to the date of employment. 
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6.2. Nondisclosure . The Employee acknowledges that,- except to the 
cvctcnl otherwise provided below in this Section 6.2 or in Section 6.4 hereof, all 
Confidential Tn Formation, disclosed to or acquired by the Employee is a valuable, 
special, find unique asset of the Employer and is to be held in trust by the Employee 
for the Employees solo benefit. Except as otherwise provided below in this Section 
6.2 or in Section. 6.4 hereof, the Employee shall not,, at any time during or after the 
Term, use for himself or others, or disclose or comrnunicate to any person for any 
reason, any Confidential Information without the prior written consent of the 
Employer. Notwithstanding, anything in this. Section 6.2 to tlie .contrary, it. is 
understood that,- except to the extent otherwise expressly prohibited by the Employer, 
(A) the Employee may disclose or use Confidential Information in performing, his 
^duties und -responsibiliUes. to the . Employer but only • to the -extent required- or 
necessary far the' performance of such duties" and responsibilities in' the ordinary . 
course and within the scope of his employment, and. (B) the Employee may disclose ; 
ai\y Confidential Information pursuant , to a request or order of any court or 
governmental agency, p£Qv\d£d-that the Employee promptly notifies the Employer of 
any such request or order and provides reasonable cooperation (at the Employer's 
expense) in the efforts, if any, -of the Employer to contest or limit the scope of such 
request or order.. /- : . ■ ' . ' ■ - ; 

V . 0 : 3 ( : ihii^ , Eim Confidential - Informfttion. T'he Employee 
■ acknowledges and agrees that the Employer has received, and may receive in the 
futiirc, confidential or proprietary information . from tlurd parties ("Third Early 
Confid ential jj n.formfornn ") subject to a duty on the Employer's part to rnaintain the 
confidentiality of such Third Party Confidential Information and to use it only , for 
. ccruu'n limited purposes. ; During the Term and thereafter, the Employee shall, hold 
Third Party Confidential Information in the strictest confidence and will not use or 
disclose to anyone any Third Party Confidential. Information, unless expressly 
authorized in writing by the Employer or unless otherwise provided beldw in this 
Section 6.3 or in Section 6,4 below. Notwithstanding anything in this Section 6.3 to 
the contrary, it is understood that, except to the extent otherwise expressly prohibited .. 
; by the Employer, (A.) the Employee may disclose or use Confidential Third Party 
Information in. performing his duties and responsibilities to the Employer but only to 
the extent required* or necessary for the performance of such -duties and 
responsibilities in the ordinary course and within the scope of his employment and 
(B) the Employee may disclose any Third Party Confidential Information pursuant to 
a request or order of any court or governmental agency, provided that the Employee 
promptly notifies tho Employer of any such request or order and provides reasonable 
cooperation (at the Employer's expense) in the efforts, if any, of the Employer to 
contest or limit the scope of such' request or order. 

;6.4. Permitted D isclosures : The Employee's obligations under Section 
6,2 and/or Section "6.3 hereof not to use, disclose or communicate Confidential 
Information or Third Party Confidential Information to any person without the prior 
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. written consent of the Employer shall not apply to any Confidential Information or 

• Third Parly Confidential Information which (i) is or becomes publicly known (as 
demonstrated by written- evidence provided by the Employee) under circumstances 
involving no breach by the Employee of this Agreement and/or (n) was or is. 
approved for release by the Board or an "authorized officer of the Employer. 

6.$. Qlhsr IMisS. The obligations of the Employee under this Section 
6 are without prejudice, and are in. addition to, any other obligations or duties of 
• confidcnlialily, whether express or implied or imposed by applicable law, that arc 
. . : owed trVthe Employer or any other person to whom the Employer owes an obligation 
;"' of confidentiality. _ . •'• V.*"**. -' { 'J-' 

- i- ' ^Vmpro pW p j^»«»^r tJse of Materials. -The Employee shall hot; 

, improperly use or disclose to the Employer or for. the Employer's benefit any 
confidential infomuuion or trade secrets of (i) any fbiTOcr or future employ er, (n) any 
person lo whom, the Employee has previously provided, currently provides or may in 
• the future provide consulting services- or' (in) any other person to whom- the , 

• Employee owes an obligation of confidentiality. The Employee shall not bring onto 

" ihc premises of the Employer any unpublished documents or any property .belonging • 
to any person referred: to in any of the .foregoing, clauses . (i). (ii) or (m) unless 
} - consented to, in writing, by such person. 

•V / - 8 • p jpht tn tnspect. The Employee agrees that any property situated on 

the Employer's premises, including disks and other storage media, filing cabinets or 
other work areas, is su'hjcclto inspection by Employer personnel at any time with or 
without notice..; • ' : V 

9. '■• Iny.ent'tgpa ^ssignmani. 

.9 i Definitions, For purposes of this Agreement, the term 
"AsMooed" Imfsntions" shall mean any and all Inventions that (i) arc made, conceived, 
incited, discovered, originated, authored,- created, learned or ^f to ?™}™^ 
. the fmiploycc, either alone or together with others, in the course of performing his 
duties and responsibilities hereunder or in the course of otherwise -rendering any 
so viet to the Employer (incite 

were made, conceived, invented, discovered, originated,, authored, created, learned or 
reduced to practice by the Employee at the Employer's facililies.or during regular 
business hours or utilizing resources of the Employer) or (u) arise put of or are based 
' upon any Confidential Information or Third Party Confidential information. For 
. purposes of this Agreement, the term "Ercpri^ Ei^ 1 ; shall mean (x) any and a n 
rights under or in connection with any patents, patent applications, copyrights 
copyriWl- applications, trademarks, trademark applications, service marks, service 
) • mTapplicaUons, trade names, trade name applications mask works trade seem . 
' and/or ouier intellectual property rights with respect to Assigned Inventions and (y) 
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, the goodwill associated with any and all of the rights referred to in the foregoing 
■ clause (x). . .. . . 

9.2, Assisumfilll; Hotk&,. The Employee hereby agrees to hold any 
and all Assigned Inventions and Proprietary Rights in trust for the sole right and 
benefit of the Employer and such other person. or persons as the Employer shall 
designate in writing, and the Employee hereby assigns. to the Employer and such 
other person or persons as the Employer shall designate 'in .writing all of his right, 
title md interest in and to any and all Assigned Inventions and Proprietary Rights. 
The Employee agrees to give the Employer prompt written notice of any Invention or 
Proprietary Right 'and agrees- to execute' such instruments of transfer, assignment, 
conveyance or confirmation and such other documents as the Employer may request 
.to ovidence, confirm or perfect the assignment of all of thes Employee's right,: title and 
interest in . and to any Assigned Invention or Proprietary Right pursuant to the 
foregoing provisions . of this Section. 9.2, • The Employee hereby waives ' and ' 
quitclaims to the Employer any- and all claims of any nature whatsoever that the 
Employee may now or ^hereafter have for infringement of any Proprietary Rights 

• assigned hereunder to the Employer. 

9.3.. ' Works ' ivladfi £ax Hire* The Employee hereby acknowledges and 
agrees, that those' Assigned. Inventions, that are original- works of authorship, 
protectable by copyright are "works made for. hire/' as .that term is defined in "the 
United States- Copyright Act' v ? 

: : 9.4. Patics ta Assist At the request of the Employer, the Employee 
wilt, assist the Employer in every proper way (including, without limitation, by 
'executing patent applications) to obtain and enforce in any country in the world. 
Proprietary Rights relating to any or all Assigned Inventions. The Employee's., 
obligation under this Section 9.4 shall continue beyond the Term. If and to the extent 
. that, at any time after the Term, the Employer requests assistance from the Employee 
with respect to obtaining and enforcing in any country in the- world any Proprietary 
Rights relating to Assigned Inventions, the Employer shall compensate the Employee 

* at a reasonable rate for the time and expenses actually spent by the Employee on such 
assistance.. / ! . ' 

9.5. Power <af Attorney :' By this Agreement, the. Employee.' hereby 
irrevocably constitutes and appoints the. Employer as his attorney-in-fact for the 
.purpose of executing, in the Employee's name and on his behalf, (i) such instruments 
or other documents as may be necessary to evidence, confirm or perfect any 
assignment pursuant to the provisions of this Section 9, (ii) such instruments or other 
documents as may be necessary to assign, transfer or convey any Assigned Invention 
to any third party to whom the Employer desires to assign, transfer or convey any 
Assigned Invention or any interest therein or (iii) such, applications, certificates, 
instruments or documents as may be necessary to obtain or enforce any Proprietary 
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Right's in any country of the world. This power of attorney is coupled with an • 
interest on the part of IhcEmployer and is irrevocable. • , ; 

: 0.6. BJLingS. Without the prior written consent of the Employer, the 
Employee shall not, at any time, file any patent, trademark, service mark, trade name 
or copyright application with respect to, or claiming, any Assigned Inventions. 

* . ' ^ 9.7. Other pu ties . The obligations of the Employee under this Section 

9 arc without prejudice, and arc in addition to',, any other obligations or duties of the 
Employee, whether express or implied or imposed by applicable law, to assign to the 
Employer all Assigned Inventions and all Proprietary Rights, . . . .. 

' • 1 0, • Augment Not to Compete. . ; -\.V : v. 

10.1 ; Noncompe tition . In view of the unique nature of the business of 
the Employer and the need of the Employer to maintain its competitive advantage, in . 
■ ■ •; the industry, the Employee agrees that, during the Restricted Period (as defined in 
. Section 10.2 below), the Employee shall not, directly pr indirectly, y/ithin the United- 
Stales of America or its Territories or Possessions or within any other country in the . 

• world in which .the Employer lias conducted or is then conducting business, engage. 

\ • in, mvivttn interest in (except as a holder of no more than five percent (5°/o) of the . 
/• " shares of any ..publicly traded corporation); he employed by, consuli' for,. act as an. 
. - advisor to,- or otherwise in any way participate in or become associated Avith,.any 
"Couip^tiiive Business (as -defined in. Section 10.2 below) or any corporation, 
partnership; limited liability company, business, enterprise* venture or other person 
• -. or entity' that is . engaged or participates in any Competitive Business (each, a . 

M C.0il3i25litLY« Bu siness flntily ").- unless in each case the. Employee shall havc given to 
• the Board notice of the Employee's intention to be employed by, consult for, act as an 
advisor, to, or otherwise in any way participate in or become associated with, any t 
' Competitive Business or any Competitive Business Entity and the. Board shall have . 

• approved the' Employee's relationship with, or engagement in such Competitive* 
Business or Competitive Business Entity; provided ! however, dial, notwithstanding . 
anything in the foregoing provisions of this Section 10.1 to the. contrary, the 
Employee may be employed by, consult for, act as an advisor to', , or otherwise 
participate in any way with, any person or entity that is engaged in any Competitive 
Business if, but only if, the services being rendered by the Employee to such person ; . 
or entity . (whether in the nature of employment services, .consulting services or 

- otherwise) do not pertain or in any way relate to such Competitive Business. During 
the Restricted Period, the Employee also shall not solicit, or arrange to have any 
oilier person or entity solicit, any person or entity engaged by the Employer as an 
employee, customer or supplier of, or consultant or advisor to, the Employer to 
terminate such party's relationship with the Employer. 




10.2. lMnilions. For purposes of this . Section 10, the ' following 
terms shall have the meanings provided therefor below: 

(a) "Competitive MsineBS" shall mean any business that is. 
engaged . in a business in competition' with the activities of the Company as 
they may exist from time to time. 

, (b) "Restricted PeriocV t shall mean the period commencing 
; on the dale of .this Agreement and ending on the first anniversary of the 
cflbclive date .of the termination of the Employee's, employment with the 
Employer unless; (a) Employer terminates the employment of the Employee 
. under, this Agreement without Cause or (b) Employee terminates employment, 
with Good Reason, in which case *• Restricted Period" shali mean the period 
eoaimc.tiping on the date, of this Agreement and'.cnding on the date the 
Employee ceases being entitled to receive Salary pursuant to the provisions of 
. . Section* 5.3(a).; ; /' 

10.3. Timc.Pefiods: Divisihility. The time periods-provided for in 'this 
Section. 1 0 shall be extended for a period of time equal to any period of time in which 
the Employee shall be in violation of any jprovisibn of this Section 10 and any period 
of time required for litigation to. enforce " the provisions of this Section 10. If al any 
lime the ' provisions of .this Section 10 shall be . determined to be invalid or 
unenforceable, by reason of being vague or unreasonable as to area, duration, or scope 
of activity, this Section 10 shall be considered divisible- and shall become 'and be 
'automatically amended to apply only to such area, duration and scope of activity as 
shall be determined to be reasonable by the court or other body having jurisdiction 
over the 'mailer; and the Employee agrees that this Section . 10, as "so amended, shall 
be valid arid binding as though any invalid or unenforceable provision had not been 
included herein. •_■ 

ll. E£lim of PociimQnt^.. Employee will- promptly deliver 'to the. 
Rmployer, upon the termination of the Employee's .employment with the Employer 
or* if earlier, upon the request of the Employer, all documents and other tangible 
media (including all originals, copies, reproductions, digests, abstracts^suramaries, 
analyses, notes, notebooks, drawings, manuals, memoranda, records, reports, plans, 
specifications, devices, formulas, storage media, including software, and computer 
printouts) in the Employee's actual or constructive possession or control that contain, 
reflect, disclose or relate to any Confidential Information, Third Parly Confidential 
Information, Assigned Inventions or Proprietary Rights. The Employee will destroy 
any related computer entries on equipment or.media not owned by the Employer. 

*12>. ■ No Use 'of Name. Etc . Without the prior written consent of .the 
Employer, the Employee shall not, at any time (including, without limitation, at any 
time after the termination of the Employee's employment with the Employer), use, 
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for himself or on behalf of any other person, any name that is identical or similar to 
■ or likely to bo confused with the name of Ihc Employer or the name of any product or 
service produced or provided by the Employer, pIOYiiLod that; the. Employee prior to 
termination may use the Employer's name in performing his or her duties and 
responsibilities to the Employer but only to the extent required or necessary for the . 
performance of such duties and responsibilities in the. ordinary course and within the . 
. scope of his employment/.- Without the prior .written consent of the Employer, the 
• Employee shall not, at any time after the termination' of the Employee's employment 
with the Employer, directly or indirectly represent himself, whether on his behalfor 
on behalf of any other person, as then being in any way connected or associated with 
: the Employer.. m :% ./-• 

13. flo CQ pflicting Obligation .: Employee represents that he is free Iq 
enter into this. Agreement and that his performance of all of the terms of this 

, Agreement and of alt of his duties and responsibilities as an employee" of the 
Employer do not. and will not. breach (i) any agreement to keep in confidence 
information acquired by the Employee in confidence or in trust, (u) any agreement to 
assign to any third party inventions made by the Employee and/or (Hi) any .agreement : 
not to compete against the business of any third party. Employee further represents 
.'that he hast not made and will not make any ■agreements' in conflict with this . 
Agreement.'; . • . \ ;"\ 

14. ... T pdcninificq tion: The Employer agrees to indemnify, defend and hold 
harmless the Employee and .his' " respective successors, .: heirs: ■ and assigns. 
( n 3nd^pJiit£05> H ) against any liability! damage, loss or expense (including reasonable 
attorneys 1 fees and expenses .of litigation) incurred by or imposed upon the .. 
Indemnitees or any of them in connection with any claims, suits, actions, demands or. 

. judgments arising from the good faith performance by the Employee of his duties and 
responsibilities hereunder/ 

15. U niqiie Nature" of Agreement: Spec ific Enforcement. The Employer 
. and the Employee agree and acknowledge that the rights and obligations set forth in 

this Agreement, are of a unique and special nature and that the Employer is, therefore, 
without an adequate legal remedy in the event of the Employee's violation of any of 
• Ihc covenants set forth in this Agreement. The Employer and the Employee agree, : 
therefore, that, in addition to all other rights and remedies, at law or in equity or 
otherwise^ that may. be available to the Employer, each of the covenants made by the m 
Employee under this Agreement shall be specifically enforceable in equity, 

16. Survival . The* provisions of Sections 6, 7, 9, 10^ 12 and 14 shall 
survive the termination of this Agreement. 

.17. ; Mi£g.gll<in?Qug. 
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.17,1. fintirc - Agrecmont . This Agreement represents Ihc entire 
agreement of the* parlies with respect to the arrangements contemplated hereby/ No 
prior agreement, whether written or oral, shall be construed to change, amend, alter, 
repeal or invalidate this : Agreement. This Agreement may be amended only by a 
.written instrument executed in one or. more counterparts by the parties, 

17.2. WaiV er, No consent to of waiver of any breach or default in the 
performance of any obligations hereunder shall be deemed or construed to be a 
consent to or waiver of any other breach or default in the performance of any of the 
same or any other obligations hereunder,. Failure , on the part of either, party to 
complain of any act or failure to act of the other party or to declare the other party in 
default, irrespective of the duration of such failure, shall not constitute a waiver of 
rights hereunder and no: waiver hereunder shall be effective unless it' is in writing, 
executed by the party waiving the breach or default hereunder. 

.. 17.3. As s i gnmen t. This Agreement shall be binding upon and inure to- 

• the benefit o f the parlies hereto and their respective siiccessors and permitted assigns. 
.This Agreement may be assigned by the Employer to, any Affiliate of the Employer . 
•and lo a successor of- its business to which this Agreement relates (whether by 

• purchase or othci^isc). "Affiliate of the Employer" means any person which, 
directly o* indirectly, controls or is controlled by or is under common control. with 
. the Employer and, for the. purposes of this definition, "control" (including Ihc terras 
"controlled by", and "under, common control with") shall, mean the possession, 
directly or indirectly, of the power to direct or causc .the direction of the management 

* and policies of another whether through the ownership of voting securities or holding 
of office in another, by contract or otherwise.- . The- Employee may not assign or 
transfer any or all of his rights or obligations under this Agreement. 

17.4. Ar bitration (a) Disputes to ho Arbitrated Any controversy, 
claim, or dispute arising ovit of. or relating to. .tins. Agreement, including its 
formation, validity, or breach thereof, Whether arising during or after the 
• period of this Agreement, shall be settled by arbitration in. accordance with the 
. rules of the American Arbitration Association, and the decision of the 
. arbitrator shall be- final and binding upon the parlies. Nothing in' this 
paragraph, however, shall prevent the parties from seeking injunctive relief " 
from a atate or federal court of competent jurisdiction/ 

(b) &^xa£iiffl Procedure The arbitration' shall be -conducted by one 
. neutral arbitrator, who shall be selected in accordance with the rules* of the 
American Arbitration Association. The arbitration shall take place in Boston; 
Massachusetts- The arbitrator shall issue a written decision and set forth the 
reasons for said decision. Judgment upon the award rendered by the arbitrator 
may be entered in any federal or state court having competent jurisdiction 
thereof. The costs of arbitration, including the fees of the arbitrator, shall be 
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borne equally, Each side shall bear its own attorney's fees and costs, and 
punitive damages shall not be allowed. - ' 

17.5, S everabi lity, All headings and subdivisions of this Agreement 
arc for reference only and shall no.t affect its interpretation. In the event that any 
- provision of this Agreement should be held unenforceable by a court of competent 
jurisdiction, such. court is, hereby authorized to amend such provision so as to be 
enforceable to the fullest extent permitted by law, and all remaining provisions shall 
.; 'continue in full force without being impaired or invalidated in any. way. 
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17.6. Governing Law.. This Agreement shall be governed by and 
construed in accordance with the laws of The Commonwealth of Massachusetts, 
excluding choice of law rules thereof. " 



IN WITNESS WHEREOF, the parlies have signed this agreement as of the dale 
written above as a scaled instrument. 



SAFES CIENCE, INC. 



By: .^^tf ^^^^ <> 
. Name:\^^^^ ZT<ZA**&e 

• Title:' /^srsv^-^*^' " 
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Name: David Piatt 
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I hereby certify that this paper (along with any paper referred to as being attached 
or enclosed) is being deposited with the U.S. Postal Service on the date shown 
below with sufficient postage as First Class Mail, in an envelope addressed to: 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 



Dated: 



5VJ?~/P7 Signature: ^TlOU^ 4 - ttkk 
%?*/y & fa/A 




Docket No.: 104831-0002-103 
(PATENT) 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of: 
Chang et al. 

Application No.: 10/657,383 Confirmation No.: 9375 

Filed: September 8, 2003 Art Unit: 1623 

For: METHOD FOR ENHANCING THE Examiner: L. C. Maier 

EFFECTIVENESS OF CANCER THERAPIES 



PETITION UNDER 37 CFR § 1.183 TO WAIVE 37 CFR S 1.64 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Dear Sir: 

Assignee respectfully submits this Petition Under 37 CFR § 1.183 to Waive 37 C.F.R. 
§ 1.64 in order to waive the requirement that originally-named inventor Yan Chang reexecute an 
oath or a declaration as one of the requirements for requesting a correction of inventorship for 
the instant application. 

A Written Consent is submitted herewith in which the Assignee, Prospect Therapeutics, 
Inc., consents to the addition of David Piatt as an inventor. In addition, a second Written 
Consent is submitted herewith in which the Assignee, Prospect Therapeutics, Inc., consents to 
the deletion of Vodek Sasak as an inventor. According to the MPEP § 203.01(H)(B), submission 
of the Written Consents should be sufficient for consideration of the this Petition. 

Nevertheless, the Petition would comply with the requirements set forth in MPEP § 
201.03, even if the Written Consents had not been obtained. A letter and documents were sent to 
Yan Chang on April 20, 2007, requesting that he sign the Supplemental Declaration to effect the 
correction of inventorship (Exhibits A and B). Dr. Chang had previously indicated to me in a 
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message on April 10, 2007 that he was "through" with Glycogenesys, Assignees predecessor, 
and did "not want to talk about [the instant application] anymore" (Exhibit C). After mailing the 
letter of April 20, Dr. Chang sent another message to me on May 1, which stated that "I don't 
have enough time to review [the documents you sent me] and I don't think I will be able to send 
them back to you in time. I am very busy [with] my day job and work with three kids during the 
evening" (Exhibit D). In view of the April 10 message, the May 1 message is taken to be a 
politely-worded refusal to sign the Supplemental Declaration. 

In addition, Dr. Chang previously stated in U.S. Application No. 95/000,074, which is an 
inter partes reexamination of the patent of which the present application is a continuation, that he 
did not disagree with the addition of David Piatt as an inventor and the deletion of Vodek Sasak 
as an inventor (Exhibit E). 

Based upon Assignee's Written Consents to the correction of inventorship, Dr. Chang's 
refusal to sign the Supplemental Declaration and his previous assent to the requested change in 
inventorship, Assignee requests that the U.S.P.T.O. waive the requirement that originally-named 
inventor Yan Chang reexecute an oath or a declaration under 37 C.F.R. § 1.64. 

The Commissioner is hereby authorized to charge the fee of $400.00 pursuant to 37 CFR 
1 . 1 7(f) to our Deposit Account 18-1945. The Commissioner is hereby authorized to charge any 
deficiency in the fees filed, asserted to be filed or which should have been filed herewith (or with 
any paper hereafter filed in this application by this firm) to our Deposit Account No. 18-1945, 
under Order No. 104831-0002-103. Please direct any questions arising from this submission to 
the undersigned at (617) 951-7615. 



Ropes & Gray LLP 
One International Place 
Boston, MA 02110 
Phone:617-951-7615 
Fax:617-951-7050 



Respectfully Submitted, 
Jeer* A fzxMMS 



Date: Mav 22, 2007 




Customer No: 28120 
Fish & Neave IP Group 
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FISH & NEAVE IP GROUP 



Exhibit A 



ROPES & GRAY LLP 

ONE INTERNATIONAL PLACE BOSTON. MA 02110-2624 617-9S1-7000 F 617-951-70S0 

BOSTON NEW YORK PALO ALTO SAN FRANCISCO WASHINGTON, DC www.ropesgray.com 



April 20, 2007 



David P. Halstead, Ph.D. 
(617) 951-7615 
dhalstead@ropesgray.com 



BY REGISTERED MAIL 
RETURN RECEIPT REQ UESTED 

Yan Chang, Ph.D. 
79 Winter Street 
Ashland, MA 01721 

Re: United States Patent Application Number 10/657,383 
Dear Yan: 

We are enclosing a Declaration Under 37 C.F.R. 1 . 1 3 1 for your signature. This Declaration is 
largely identical to the Declaration you previously signed for the re-examination, which establishes that 
the invention involving GBC590B was made prior to March 27, 2001. The only addition we have made 
is in Paragraph 5, where we attempt to show the breadth of your conception when you made the 
invention. 

We have enclosed a Supplemental Declaration for your signature and a copy of the pending 
claims for your reference. " 

Please sign and return these Declarations to us by May 4, 2007. Please contact us if there are any 
revisions you would like us to make in the Declarations before you sign them. Thank you very much for 
your cooperation and please do not hesitate to contact us if you have any concerns 



incerely, 




David P. Halstead 
/JAF 

Enclosures 

cc: Mr. Joseph Grimm 

Matthew P. Vincent, Esq. 
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I hereby certify that this correspondence is being deposited with the U.S. Postal 
Service as First Class Mail, in an envelope addressed to: MS Amendment 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450, on the 
date shown below. 



Dated: 



Signature: . 



Docket No. 



Exhibit B 

104831-0002-103 
(PATENT) 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of: 

Chang etal. Confirmation No.: 9375 

Application No.: 10/657383 Art Unit: 1623 

Filed: September 8, 2003 Examiner: Maier, Leigh C. 

For: METHOD FOR ENHANCING THE 

EFFECTIVENESS OF CANCER THERAPIES 



MS Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Declaration Under 37 C.F.R. S 1.131 of Yan Chang, Ph.D. and David Piatt Ph.D. 

Sir: 

We, Yan Chang, Ph.D. of Ashland, MA and David Piatt, Ph.D. of Newton, MA, hereby 
declare as follows: 

1 . We are the co-inventors of the above-mentioned patent which teaches and claims 
methods of enhancing the efficacy of cancer therapies. 

2. We completed the invention as described and claimed in the above-identified application 
prior to March 27, 2001. 

3. In support of this, we include herewith as Exhibit A a protocol design for a study, carried 
out at our direction, designed to test the efficacy of interferon-c£b (IFN-a2b), GBC590B, and 
combinations thereof in a pancreatic carcinoma xenograft mouse model. IFN-a2b is an oncolytic 
cytokine, and GBC590B is a modified pectin that comprises a polymeric backbone having side 
chains terminated by galactose or arabinose units. 

4. Exhibit B shows the results of this study. As can be seen, at the end of one week, the 
tumor size in all groups averaged 1 13-1 14 mg. However, as the experiment progressed, the 
average tumor size in groups receiving both GBC590B and interferon consistently lagged behind 
that of those receiving IFN or GBC-590 alone. By Day 18, the last date when all animals in these 
groups still survived, the mice receiving only IFN (Group 3) had tumors averaging 958.7 mg, 
while those receiving IFN with GBC-590 had tumors averaging 916.6 mg, 832.5 mg, and 906.9 
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mg, indicating that tumor growth was slower in these groups. At subsequent measurement times, 
after the death of some of the mice, the disparity increases dramatically, indicating that the 
combined therapy was particularly effective in slowing tumor growth in some of the mice. As 
then summarized in Exhibit C, administration of either therapy alone was insufficient to achieve 
a significant improvement in the lifespan (MDS, mean day of survival) of the test mice (i.e., the 
difference was within the margins of error), and no mice survived to the end of the experiment. 
In contrast, a combination of the therapies resulted in survival of some of the test mice, and in 
fact the combination allowed a lower dose of IFN-a2b to be used efficaciously. Indeed, two 
mice survived at lower doses of IFN-a2b (Groups 5 and 6) than at the dose that was, by itself, 
unable to achieve any significant benefit (Groups 3 and 4). Although the MDS does not show 
improvement, this number is calculated excluding the mice that survived (20% of the total test 
mice for groups 5 and 6). Accordingly, the results demonstrate that GBC590B enhances the 
efficacy of IFN-a2b, and in particular, enhances its ability to inhibit tumor growth. 

5. By the time of the study described above, it was generally known in the art that modified 
pectin binds galectins, such as galectin-3, through its galactose residues and that other galectin- 
binding carbohydrates would be expected to have similar biological activities. For example, an 
article by Piatt (an undersigned co-inventor of the instant application) and Raz ("Modulation of 
the Lung Colonization of B16-F1 Melanoma Cells by Citrus Pectin," Journal of the National 
Cancer Institute, 84: 438-442 (1992), Exhibit D) discusses a prior study showing that 
galactoside-binding lectins have been shown to mediate cell-cell adhesion and cell-extracellular 
matrix adhesion through carbohydrates containing terminal galactosyl residues. The article 
reports another prior study that liver metastasis of murine L-l sarcoma cells was inhibited by D- 
galactose and arabinogalactan. Based upon this prior work, the article evaluates molecules rich 
in galactoside residues for modulating tumor cell colonization in vivo. In addition, U.S. Patent 
No. 5,834,442 (Exhibit E), filed July 7, 1994 and issued November 10, 1998, states that it had 
been previously demonstrated that modified citrus pectin could interfere with cell-cell 
interactions mediated by cell surface carbohydrate-binding galectin-3 molecules. This patent 
then teaches that complex carbohydrates rich in galactoside residues, such as pectin, act as potent 
inhibitors of prostate carcinoma metastasis. Furthermore, U.S. Patent No. 5,681,923 (Exhibit F), 
filed October 6, 1995 and issued October 28, 1997, for which undersigned co-inventor Piatt is 
the sole inventor, discloses the sequence of galactose-specific binding polypeptides and the 
description of Figure 1 teaches that galactose bound to such polypeptides can be a simple sugar 
or a portion of a polysaccharide. Based on our knowledge of these facts and the results described 
in paragraphs 3 and 4, we expected that galectin-binding carbohydrates generally, particularly 
those containing terminal galactose moieties, would be useful in the invention. 

6. The results described in paragraph 4 were obtained in the United States through 
experiments performed by us in collaboration with researchers working under our direction, and 
were obtained in a report dated prior to March 27, 2001. The dates redacted from Exhibit B are 
all prior to March 27, 2001. 

7. We hereby declare that all statements made herein of our own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that these 
statements are made with knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title XVIH of the United 
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States Code and that willful false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 



Dated: 



Dated: 



Yan Chang 
Signature: 

David Piatt 
Signature: 
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DECLARATION FOR UTILITY 
OR DESIGN 
PATENT APPLICATION 
(37 CFR1.67) 


Attorney Docket Number 


104831-0002-103 


First Named Inventor 


Yan Chang 


COMPLETE IF KNOWN 


Application Number 


10/657,383 


Filing Date 


September 8, 2003 


Art Unit 


1623 


Examiner Name 


L. C. Maier 



I hereby declare that: 

Each inventor's residence, mailing address, and citizenship are as stated below next to their name. 

I believe the inventor(s) named below to be the original and first inventor(s) of the subject matter which is claimed and for which a 
patent is sought on the invention entitled: 



METHOD FOR ENHANCING THE EFFECTIVENESS OF CANCER THERAPIES 



the specification of which 

[ | is attached hereto 
OR 

|~X~j was filed on (MM/DD/YYYY) 



(We of the invention) 



09/08/2003 



as United States Application Number or PCT International 



Application Number 



10/657,383 



and was amended on (MM/DD/YYYY) 



09/08/2003 
12/23/2003 
06/01/2004 
08/15/2006 



I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, as 
amended by any amendment specifically referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1.56, including for 
continuation-in-part applications, material information which became available between the filing date of the prior application and 
the national or PCT international filing date of the continuation-in-part application. 



I hereby claim foreign priority benefits under 35 U.S.C. 119(a)-(d) or (f), or 365(b) of any foreign application(s) for patent, 
inventor's or plant breeder's rights certificate (s), or 365(a) of any PCT international application which designated at least one 
country other than the United States of America, listed below and have also identified below, by checking the box, any foreign 
application for patent, inventor's or plant breeder's rights certificate(s), or of any PCT international application having a filing date 
before that of the application on which priority is claimed. 



Prior Foreign 
Application 
Numberfs) 


Country 


Foreign Filing Date 
(MM/DD/YYYY) 


Priority 
Not Claimed 


Certified Copy Attached? 
YES NO 








□ 


□ □ 








□ 


□ □ 








□ 


□ □ 








□ 


□ □ i 



| | Additional foreign application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached hereto. 



I hereby certify that this paper (along with any paper referred to as being attached or enclosed) Is being deposited with the U.S. Postal Service on 
the date shown below with sufficient postage as First Class Mail, In an envelope addressed to: Commissioner for Patents, P.O. Box 1450, 
Alexandria, VA 22313-1450. 

Dated: Signature: ( ) 
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SUPPLEMENTAL DECLARATION — UTILITY OR DESIGN PATENT APPLICATION 



Direct all correspondence to: | X | The address associated with Customer Number 
OR | | Correspondence address below 



28120 



Name 



FISH & NEAVE IP GROUP, ROPES & GRAY LLP 
Matthew P. Vincent 



Address 



One International Place 



City 



Boston 



State 



MA 



p 02110-2624 



Country 



us 



Telephone 



(617) 951-7000 



Email 



WARNING: 

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card 
numbers (other than a check or credit card authorization form PTO2038 submitted for payment purposes) is never required by 
the USPTO to support a petition or an application. If this type of personal information is included in documents submitted to 
the USPTO, petitioners/applicants should consider redacting such personal information from the documents before submitting 
them to the USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after 
publication of the application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) 
or issuance of a patent. Furthermore, the record from an abandoned application may also be available to the public if the 
application is referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card 
authorization forms PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not 
publicly available. 

i hereby declare that all statements made herein of my own knowledge are true and that ail statements made on information and 
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willful false statements 
may jeopardize the validity of the application or any patent issued thereon. 



Name of Sole or First Inventor: 



I | A petition has been filed for this unsigned inventor 



Given 
Name 



Yan 



Family Name 
or Surname 



Chang 



Inventor's 
Signature 



Date 



Ashland 



Residence: City 



MA 

State 



United States of America 

Country 



us 



Citizenship 



Mailing 
Address: 



79 Winter Street 



Ashland 



City 



MA 

State 



01721 



ZIP 



United States of America 

Country 



Name of Second Inventor: 



j J A petition has been filed for this unsigned inventor 



Given 
Name 



David 



Family Name 
or Surname 



Piatt 



Inventor's 
Signature 



Date 



Newton Center 

Residence: City 



MA 

State 



United Stats of America 

Country 



Citizenship 



US 



JEEL 12 Appleton Circle 



Newton 



aty 



MA 

State 



02459 



ZIP 



United States of America 

Country 



□ 



Additional inventors or a legal representative are being named on the 



supplemental sheet(s) PTO/SB/02A or 02LR attached hereto. 
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10/657,383 
Response 

Express Mail Label Number: ED 697531439 US 
Date of Deposit: August 15, 2006 

Amendments to the Claim.?- 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 



treatment 



1 - (Previously presented) A method for enhancing the efficacy of a therapeutic 
for cancer in a patient, said therapeutic treatment being selected from the group consisting of 
chemotherapy, radiation therapy, surgery, and combinations thereof, said method comprising the 
steps of: 

administering to said patient a therapeutically effective amount of a carbohydrate which 
binds to a galectin; and 

administering said therapeutic treatment to said patient. 

2. (Original) The method of claim 1, wherein said galectin is present on the cell surface 
of a tissue of said patient. 

3. (Previously presented) The method of claim 1 , wherein said carbohydrate binds to 
galectin- 1 or galectin-3. 

4- (Previously presented) The method of claim 1 , wherein said carbohydrate comprises a 
polymenc backbone having side chains dependent therefrom, said srde chains being terminated 
by a galactose or arabinose unit. 

5. (Previously presented) The method of claim 1 , wherein said carbohydrate comprises a 
substanttally deme.hoxyla.ed polygalacmronic acid which is intern^ wim rhamnose residues. 

6. (Cancelled) 

7. (Previously present*) The memod of claim 1, wherein said carbohydrate comprises a 
branched carbohydrate. 
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Response * ' 

Express Mail Label Number: ED 697531439 US 

Date of Deposit. August 1 5, 2006 



8. (Ptevious.y presented) The method of claim ,, wheretn said carbohydrate comprises a 
modified pectin. 

9. (Original) The method of claim 8, wherein said modified pectin comprises a P H 
modified pectin. 



1 0- (Original) The method of claim 9, wherein said modified pectin comprises an 
enzymatically modified pectin. 



11. (Original) The method of claim 8, wherein said modified pectin comprises a 
thermally modified pectin. 



12. WW) The method of claim 8, wherein said modified pectin comprises a 
modified citrus pectin. 



13. (Previously presented) The method of claim 1 , wheretn said carbohydrate has a 
molecular weight of at least 300 dalton. 

14. (Previously presented) The method of claim 1, wherein said carbohydrate has a 
molecular weight in the range of 300-2,000 dalton. 

15. (Original) The method of claim 8. wherein said modified pectin has a molecular 
weight m the range of 1 -50 kilodalton. 

16. (Original) The method of claim 8, wherein said modified pectin has a molecular 
weight in the range of 1-15 kilodalton. 

17. (Original) ^memodofclaim.g.whereinsaidmomfiedpectinha.amo.ecmar 
weight of approximately 10 kilodalton. 
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Express Mail Label Number: ED 697531439 US 
Date of Deposit: August 15, 2006 

18. (Previously presented) The method of claim 1, wherein said step of administering 
sard carbohydrate to said patient comprises injecting said carbohydrate into said patient. 

19. (Previously presented, The method of claim 1, wherein said step of administering 
sa,d carbohydrate to said patient comprises orally administering said carbohydrate to said 
patient. 

20. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises administering said carbohydrate prior to 
administering said therapeutic treatment to said patient. 

21. (Previously presented) The method of claim 1 , wherein said step of administering 
said carbohydrate to said patient comprises administenng said carbohydrate to said patient after 
said therapeutic treatment is administered to said patient. 

22. (Previously presented) The method of claim 1, wherein said carbohydrate is 
administered concomitant with said therapeutic treatment. 

23. (Previously presented) A method for enhancing the efficacy of a therapeutic 
treatment for cancer in a patient, said therapeutic treatment being selected from chemotherapy 
iadiat.cn therapy, surgery, and combinations thereof, said method comprising 

administering to said patient a therapeutically effective amount of a carbohydrate 
which binds to a galectin; and 

administering said therapeutic treatment to said patient, 

wherein said carbohydrate comprises polymeric backbone having side chains dependent 
therefrom. 



24. (Previouslypresented, Tie method of Cairn 23, wherein said polymeric backbone 
comprises homopolymer. 
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Express Mail Label Number: ED 697531439 US 

Date of Deposit: August 15, 2006 

25. (Previously presented) The method of claim 23, where* said carbohydrate binds to 
galectin-3. 



26. (Previously presented) The method of claim 23, wherein said carbohydrate is a 
naturally occurring carbohydrate or a modified product thereof. 

27. (Previously presented) A method for enhancing the efficacy of a surgical treatment 
tor cancer m a patient, said method comprising 

administering to said patient a therapeutically effective amount of a carbohydrate 

comprising a polymeric backbone having side chains dependent therefrom, said 
side chains being terminated by a galactose or arbinose unit, and administering 

surgery to said patient. 

28. (Previously presented) A method for enhancing the efficacy an oncolytic 
chemotherapeutic in a patient, said method comprising 

administering to said patient, pnor to or concomitant with said oncolytic 

chemotherapeutic, a therapeutically effective amount of a carbohydrate 
comprising a polymeric backbone having side chains dependent therefrom, said 
side chains being terminated by a galactose or arabinose unit, and 
administering said oncolytic chemotherapeutic to said patient. 



6 



Combination Therapy 



Page 1 of 1 



Exhibit C 



Fecker, Jesse A. 



To: 



Sent: 



From: 



Halstead, David P. 

Thursday, May 17, 2007 1 1:05 AM 

Fecker, Jesse A. 



Subject: FW: Combination Therapy 



From: Halstead, David P. 

Sent: Tuesday, April 10, 2007 5:57 PM 

To: josgrimm@verizon.net 

Cc: Laporte, Claire 

Subject: FW: Combination Therapy 

Dear Joe, 

I thought I should bring this to your attention. Not sure if this would mean we'd have trouble getting things 
signed. I'm sure, if need be, that his employment contract and/or the assignment documents he's signed, would 
obligate him to cooperate with us, although it's possible he may need to be paid something for the time and effort. 
If you can smoothe this over, that would be great. 

I did manage to speak with Ron Citkowski today; nothing of note, though. I look forward to any contact 
information you may have for Vodek Sasak. 

Regards, 
David 



From: Yan Chang [mailto:yanchang@comcast.net] 

Sent: Tuesday, April 10, 2007 5:53 PM 

To: Halstead, David P. 

Subject: RE: Combination Therapy 

Hi David, 

I am through with Glycogenesys and GCS-100 and I don't want to talk about it anymore. 



From: Halstead, David P. [mailto:David.Halstead@ropesgray.com] 
Sent: Tuesday, April 10, 2007 3:45 PM 
To: yanchang@comcast.net 
Subject: Combination Therapy 



Dear Yan, 

Do you have a moment to talk sometime soon (hopefully in the next day or so) about the combination case? It 
should be a pretty brief call. 



Yan 



Thanks, 
David 



5/21/2007 
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Fecker, Jesse A. 



Exhibit D 



To: 



Cc: 



Sent: 



From: 



Halstead, David P. 

Tuesday, May 01, 2007 9:15 AM 

'Joe Grimm' 

'srlpatents@aol.com'; Fecker, Jesse A. 



Subject: FW: Combination Therapy 
Dear Joe, 

If you can do anything to smoothe this over, that would be great. If not, we'll do what we can with the resources 
we have.... 

Thanks, 
David 



From: yanchang@comcast.net [mailto:yanchang@comcast.net] 

Sent: Tuesday, May 01, 2007 8:29 AM 

To: Halstead, David P. 

Subject: Re: Combination Therapy 

Hi David, 

How are you doing? I have received the package you sent me, but I don't have enough time to review 
them and I don't think I will be able to send them back to you in time. I am very busy for my day job and 
work with three kids during the evening. 



From: "Halstead, David P." <David.Halstead@ropesgray.com> 
Dear Yan, 

Do you have a moment to talk sometime soon (hopefully in the next day or so) about the combination 
case? It should be a pretty brief call. 



Yan 



Original message 



Thanks, 
David 
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Patent No.: 6680306 



{ JH!^L C ^ 1 !V hel m ""wpondanw to being deposited with the United 
n ™2f5? to ; 5? a " a °P : lnter Partas Reexamination, Central Reexamination 



Dated 



Statute; 




Exhibit E 
Docket No.: GLYO-P01-002 

Docket No.: GLYO-P0 1 -002 
(PATENT) 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Reexamination Control No.: 95/000,074 

Filed: January 31,2005 

Patent No: 6,680,306 

Issued: January 20, 2004 

For: Method for Enhancing the 

Effectiveness of Cancer Therapies 

Mail Stop: Inter Partes Reexamination 
Centra] Reexamination Unit 
Office of Patent Legal Administration 
U.S. Patent & Trademark Office 
P.O. Box 1450 

Alexandria, Virginia 223 1 3-1450 



Patentee: Chang et al. 

Patent Owner: GlycoGenesys, Inc. 

Attorney Docket No. GLYO-P01-002 



Art Unit: 
Examiner: 



1623 
L. Maier 



Dear Sir: 
Sir: 



STATEMENT OF VAN THANTC 



I, Yan Chang, residing at 79 Winter Street, Ashland, MA, hereby state that T agree with 
the removal of Vodek Sasak and with the addition of David Piatt as inventors in the above- 
identified patent. 

The undersigned deelares further that all statements made herein of his own knowledge 
are true and all statements made on information and beliefs are believed to be true; and further 
that these statements are made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1 001 of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the 
application and any patent issuing thereon. 

Date: /Jl/m/x^- 
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I hereby certiiy that this paper (along with any paper referred to as being attached 
or enclosed) ts being deposited with the U.S. Postal Service on the date shown 
below with sufficient postage as First Class Mall, In an envelope addressed to: 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 



Docket No.: 104831-0002-103 
(PATENT) 



Dated: 



Signature: 



(Valerie J. Sarosky) 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of: 
Chang et al. 



Application No.: 10/657,383 



Confirmation No,: 9375 



Filed: September 8, 2003 



Art Unit: 1623 



For METHOD FOR ENHANCING THE 

EFFECTIVENESS OF CANCER THERAPIES 



Examiner: L, C. Maier 



WRITTEN CON SENT OF ASSIGNEE IN CORRECTION OF 
INVENTORSHIP UNDER 37 CFR 1A8(*)<$) 



Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Dear Sin 

Prospect Therapeutics, Inc. is the Assignee of the entire right, title and interest in the above- 
referenced patent application and hereby consents to the deletion of Vodek Sasak as an inventor in the above- 
referenced application. 

A Statement under 37 CFR 3.73(b) is being filed concurrently with this written consent. 



Respectfully submitted, 




Date: 



^2: ^/-o7 
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STATEMENT UNDER 37 CFR 2.73(b) 

Applicant/Patent Owner. Chang et ai. 



Application No./Patent 

NoVControl No.: 10/657.383 Filed/Issue Date: September 8, 2003 

Entitled: METHOD FOR ENHANCING THE EFFECTIVENESS OF CANCER THERAPIES 

Prospect Therapeutics, Inc. .a Corporation 

(Name of Assignee) " ""~ (Typa of Assigns* e.g., corporation, partnership, university, government agency, etc.) 

states that it is: 

1- B 1he a98, fl n «* <ff the entire right, title, and interest or 

(ZD an assignee of less than the entire right, title and interest. 

(The extent (by percentage) of its ownership Interest is %) 

In the patent application/patent Identified above by virtue of either: 



A. Q An assignment from the Inventor(s) of the patent application/patent identified above. The assignment 

was recorded In the United Stales Patent and Trademark Office at Reel , 

Frame , or a true copy of the original assignment Is attached. 

OR 

0 He] A chain of title from the inventors), of the patent application/patent Identified above, to trie current 
— assignee as follows: 

1. From: Chang et al. To: GlycoGenesys, Inc. 



The document was recorded in the United Slates Patent and Trademark Office at 
Reel 016652 .Frame 0688 , or for which a copy thereof Is attached. 

Mark G. DeGlacomo, Chapter 7 Marlborough Research and 

2. From: Trustee of GIvcoGenesys. Inc. To: Development, Inc. 



The document was recorded in the United States Patent end Trademark Office at 
Ree ' 018777 , Frame 0643 , or for which a copy thereof is attached. 

Marlborough Research and 

3. From: Development, Inc. To: Prospect Pharmaceuticals, Inc. 

The document was recorded in the United States Patent and Trademark Office at 
Reel 018917 , Frame 0374 , or for which a oopy thereof Is attached. 

4. From: Prospect Pharmaceuticals, Inc. To: Prosoect Therapeutics. Inc. 

The document was recorded in the United States Patent and Trademark Office at 

Re€l 018917 , Frame 0395 , or for which a copy thereof is attached. 

I I Additional documents in the chain of title are listed on a supplemental sheet. 

As required by 37 CFR 3.73(b)(1)(l), the documentary evidence of the chain of title from the original owner 
to the assignee was, or concurrently Is being, submitted for recordation pursuant to 37 CFR 3.1 1. 
[NOTE: A separate copy (r.e., a true copy of the original assignment document(s)) must be submitted to 
Assignment Dhrtslon In accordance with 37 CFR Part 3, to record the assignment In the records of the USPTO. 
SfiftMPEP 302.08] 

The underelgrfld (whose tltte/s supplied below) is authorized to act on behalf of the assignee. 



Signature Data 
Joseph Grimm (617) 640-6406 



Printed or Typed Name Telephone Number 
President _ 



Title 



I hereby certify that this pa per (along with any paper referred to as betng attached or enclosed) b being deposited with the U.S. Postal Service on 
the data shown betow with sufficient postage as FW Class Mall, In an envelope addressed to: Commissioner for Patents. P.O. Box 1460. 
Alexandria, VA 22313-1450. 
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Barry J. Schindler 
Tel. 973-360-7944 
schindlerb@gtlaw.com 

April 30, 2007 

VIA FEDEX AND ELECTRONIC MAIL 

David P. Halstead, Ph.D. 

Ropes & Gray LLP - Fish & Neave IP Group 

One International Place 

Boston, MA 02110-2624 

(617) 951-7615 (phone) 

(617) 951-7050 (fax) 

Re: United States Patent Application Number 10/657383 

Dear Mr. Halstead: 

We are patent counsel for Dr. Piatt. We are in receipt of your letter of 
April 20, 2007. This letter requests that our client, Dr. David Piatt, execute a 
Declaration under 37 C.F.R. §1.131, and a Supplemental Declaration and 
Declaration of Added Inventor with respect to the above-captioned patent 
application. 

Upon recipient of your letter, we reviewed the patent prosecution history 
of the above-captioned application. We discovered that your requests to Dr. Piatt 
are apparently part of an effort to respond to a Final Office Action issued in this 
case on November 22, 2006 - almost 5 months prior to the date of your letter. 

We were shocked and dismayed to discover that,, although your client 
and/or the attorneys of record in this application knew of this final office action as 
early as November 22, 2006, your request to Dr. Piatt was made nearly 5 months 
after publication of this rejection. 

We are further dismayed that your office made no effort to expedite 
receipt of these papers by our client- instead, choosing a slower method of 
mailing (registered mail). Finally, we are disappointed that your office did not 
even provide the pending November 22, 2006 office action to Dr. Piatt as a 
courtesy. 

Based upon your request, we will need adequate time to review and 
respond to your request that Dr. Piatt be named an inventor. Your request that Dr. 
Piatt respond to you on the question of inventorship within 2 weeks (e.g. by May 
4, 2007) is plainly unreasonable for such a complex legal and factual question. 



Creenber^rfu 2 rf Wf^o^yfl^L | Met Life Building | 200 Park Avenue | New York/NY 10166 | Tel 212.801.9200 | Fax 212.801.6400 



ALBANY 

AMSTERDAM 

ATLANTA 

BOCA RATON 

BOSTON 

BRUSSELS* 

CHICAGO 

DALLAS 

DELAWARE 

DENVER 

FORT LAUDERDALE 

HOUSTON 

LAS VEGAS 

LONDON* 

LOS ANGELES 

MIAMI 

MILAN* 

NEW JERSEY 

NEW YORK 

ORANGE COUNTY 

ORLANDO 

PHILADELPHIA 

PHOENIX 

ROME* 

SACRAMENTO 
SILICON VALLEY 
TALLAHASSEE 
TAMPA 
TOKYO* 

TYSONS CORNER 
WASHINGTON, DC. 
WEST PALM BEACH 

ZURICH 

•Strategic Alliance 
Tokyo-Office/Strategic Alliance 

www.gtlaw.com 



Greenberg 
Traurig 



his letter thus cannot be considered to constitute a refusal by Dr. Piatt to 
sign the relevant Declaration under 37 C.F.R. §1.131, Supplemental Declaration 
and Declaration of Added Inventor. Dr. Piatt will make a good - faith effort to 
timely review your request, and we anticipate that Dr. Piatt will be able to 
substantively respond to your request by May 18 th , 2007. 



Sincerely, 

"V" 
Barry Schindler 



BJS/dj 



NJ 226223440v1 4/26/2007 
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May 18, 2007 



VIA FEDEX. ELECTRONIC MAIL AND FACSIMILE 

David P. Halstead, Ph.D. 

Ropes & Gray LLP - Fish & Neave IP Group 

One International Place 

Boston, MA 02110-2624 

(617) 95 1-761 5 (phone) 

(617) 951-7050 (fax) 

Re: United States Patent Application Number 10/657,383 

("383 Application") 

Dear Mr. Halstead: 

As a follow up to our letter of April 30, 2007, this letter responds 
to your request of April 20, 2007 that Dr. Piatt: 

1) Sign a Supplemental Declaration pursuant to 37 CFR 1.67 so as 
to be added to U.S. Patent Application No. 10/657,508 as an 
inventor; 

2) Sign a Declaration of Added Inventor under 37 CFR 1.48(a) 
indicating that Dr. Piatt was omitted from the above-identified 
application inadvertently as well as without deceptive intent on 
his part; 

3) Sign an Assignment assigning all of Dr. Piatt's putative rights as 
a co-inventor of the above-captioned application to Prospect 
Therapeutics, Inc.("Prospect"); and 

4) Sign a Declaration under 37 CFR 1.131 indicating that the 
invention claimed in the above - captioned application was 
invented jointly by Dr. Yan Chang and Dr. Piatt prior to March 
27,2001. 

For each of the reasons indicated below, Dr. Piatt cannot execute any of the 
documents listed in paragraphs 1) - 4) above. Accordingly, this letter serves as a 
refusal of Dr. Piatt to sign the above documents for each of the reasons listed 
below. Any attempt by Dr. Yan Chang or Prospect to assert in the prosecution of 
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the above-captioned application that Dr. Piatt be added as an inventor to the 
above-captioned application pursuant to 37 CFR 1.48(a)(3) must therefore include 
the entirety of this letter (including attached exhibits A - C). 

Background 

U.S. patent application Serial No. 10/657,383 (the " '383 application") 
claims priority to Provisional Application No. 60/299,991 and is a 
continuation of Nonprovisional Patent Application No. 10/176,235, now U.S. 
Patent No. 6,680,306. That patent is currently under inter partes 
reexamination as Reexamination No. 95/000,074. ("074 Reexam 
proceeding"). 

Claim 1 in the '074 Reexam proceeding is as follows: 

1. A method for enhancing the efficacy of an oncolytic 
chemotherapeutic in a patient, said method comprising 
administering to said patient, prior to or concomitant with said 
oncolytic chemotherapeutic, a therapeutically effective amount of a 
carbohydrate that binds to a galectin; and administering said 
oncolytic chemotherapeutic to said patient. 

Claim 1 of the '383 application is as follows: 

1 . A method for enhancing the efficacy of a therapeutic treatment 
for cancer in a patient, said therapeutic treatment being selected 
from the group consisting of : chemotherapy, radiation therapy, 
surgery, and combinations thereof, said method comprising the 
steps of: 

Administering to said patient a therapeutically effective 
amount of a carbohydrate which binds to a galectin; and 
Administering said therapeutic treatment to said patient. 

Based upon a comparison of the broadest pending claims in the '074 
Reexam proceeding and '383 application, the primary difference in claim 
scope between the two is that Claim 1 in the '074 Reexam proceeding is 
limited to efficacy of an oncolytic chemotherapeutic administered prior to or 
concomitant with a carbohydrate that binds to a galectin. Claim 1 of the 
'383 application is broader and only recites the administration of a treatment 
selected from "the group consisting of chemotherapy, radiation therapy, 
surgery, and combinations thereof with a carbohydrate that binds to galectin. 

Prospect's predecessor-in-interest GlycoGenesys, Inc. requested that Dr. 
Piatt sign similar assignments and declarations as a newly-added inventor in 
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the '074 Reexam patent. For the reasons stated in the '074 Reexam 
proceeding prosecution history, Dr. Piatt could not do so. 1 These reasons are 
incorporated by reference and apply with equal force to the current request 
made in the above-captioned prosecution. As shown below, Dr. Piatt's 
actions are consistent with the underlying policies and requirements of good 
faith and candor in submitting documents to the Patent Office. 

In the 37 CFR 1.131 declaration that you submitted to Dr. Piatt 
("submitted '131 declaration") 2 , Yan Chang states that he is a "co-inventor" of 
the pending claims of the '383 application. The submitted '131 declaration 
bases this assertion on two Exhibits — Exhibit A and B (collectively the 
"Piedmont Study") - to allege co-inventorship of the '383 application's 
claimed invention. More specifically, Exhibit A of the submitted '131 
declaration is the protocol design for the Piedmont Study. Exhibit B of the 
submitted '131 declaration is a series of table(s) displaying results from the 
Piedmont Study. 

This Piedmont Study is the same reference that Yan Chang attempted to 
use in the '074 Reexam proceeding to antedate U.S. Patent No. 6,645,946 
("Klyosov"). For the same reasons put forth in the '074 Reexam proceeding, 
the Piedmont study does not establish Yan Chang's inventorship or co- 
inventorship of the claims of the '383 application. Nor does the Piedmont 
study establish inventorship per se of the '383 application's claims. 

First, Yan Chang is not an inventor of any of the claims of the '383 patent 
because Yan Chang was not substantively involved with the Piedmont Study. 
Paragraph 3 of the submitted '131 declaration indicates that the Piedmont 
Study was "a protocol design for a study, carried out at our direction". 
However, Yan Chang was not substantively involved in the design of the 
Piedmont Study. If anything, Yan Chang was merely the information conduit 
between Drs. Piatt and Nir and the Piedmont contract research laboratory. 

As detailed in the attached Exhibit C that was submitted in the '074 
Reexam proceeding, the Piedmont Study was not conceived by Yan Chang. 3 
Rather, the Piedmont Study was conceived by Dr. Piatt and Dr. Raphael Nir. 
This was seconded by Dr. Vodek Sasak, who stated that "after reviewing the 



1 Pro-Pharmaceuticals' January 18, 2006 third-party submission and selected associated exhibits in the '074 
Reexam Proceeding is attached as Exhibit A. 

2 Your letter to David Piatt of April 20, 2007 with associated papers is attached as Exhibit B. Specifically, 
your letter as attached includes the following documents: Declaration Under 37 CFR §1.131 ("Submitted 
1.131 Declaration"); Supplemental Declaration ("Submitted Supplemental Declaration"); Declaration of 
Added Inventor ("Submitted Declaration of Added Inventor"); and Assignment ("Submitted Assignment"). 

3 Pro-Pharmaceuticals' July 13, 2005 third-party submission and associated exhibits in the '074 reexam 
proceeding is attached as Exhibit C. 



Creenberg Traurig, LLP 



David P. Halstead, Ph.D. 
Page 4 

May 18, 2007 



claims in United States Patent No. 6,680,306, I conclude that Yan Chang did 
not contribute as an inventor to any of the claims that issued in this patent"). 
Piatt 4 , Sasak 5 , and Nir 6 all testified in the '074 Reexam proceeding that Yan 
Chang was not involved whatsoever with the protocol and study that forms the 
basis for the submitted 4 131 declaration. 

Faced with this evidence in the '074 reexam proceeding, Yan Chang 
simply requested that Dr. Piatt be added as an inventor. This appears to be the 
same approach now adopted by Yan Chang in the '383 application. For the 
same reasons that the Piedmont Study does not support Yan Chang's claims of 
inventorship in the '074 Reexam proceeding, the Piedmont Study does not 
support Yan Chang's allegations of inventorship of the '383 application. 

Second, the Piedmont Study itself does not establishes invention of the 
claimed invention of the '383 application prior to March 21, 2001. As 
described in the submitted 1.131 declaration, the Piedmont Study was 
"designed to test the efficacy of interferon-2B (IFN-a-2b), GBC590B, and 
combinations thereof in a pancreatic carcinoma xenograft mouse model. IFN- 

a2b is an oncolytic cytokine, and GBC590B is a modified pectin" (Submitted | 

1.131 Declaration at Tf3). However, interferon is not classifiable as 

chemotherapy 7 , radiation therapy or surgery - the required limitation of the 

claims of the '383 application. Since the Piedmont Study does not disclose 

the use of chemotherapy, radiation therapy or surgery or combinations thereof 

in conjunction with a carbohydrate which binds to a galectin, the Piedmont 

Study does not support Yan Chang's assertions of previous invention of the 

claims of the '383 application made in the submitted 1.131 declaration. 

Finally, as detailed at Exhibit B, pages 20 - 26, the Piedmont Study does 
not support the assertion that co-administration of a polysaccharide enhanced 
the efficacy of chemotherapy, radiation or surgery. According to the results of 
the Piedmont Study, tumors in mice treated with interferon actually grew at a 
faster pace than tumors in the mouse control group. Furthermore, the 
testimony of both Dr. Piatt and Dr. Nir establishes that the report was not done 
to test the efficacy of interferon; rather, the report was done for the purpose of 
determining the ability to lower toxicity of cancer treatments by use of 
carbohydrates in conjunction with interferon. Consequently, the Piedmont 



4 Exhibit C, Tab D 

5 Exhibit C, Tab E 

6 Exhibit C, Tab C 

7 Interferon is not chemotherapy nor a chemotherapeutic agent. See Affidavit of Dr. Carlos Estuardo 
Aguilar-Cordova at Exhibit C, Tab A, Paragraph (1); Affidavit of Dr. James R. Zabrecky at Exhibit C, Tab 

B, passim. 
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Study does not disclose the required limitation of the pending claims of the 
'383 application. 

1) Dr. Piatt Cannot Sign The Submitted Supplemental Declaration So As 
To Be Added To U.S. Patent Application No. 10/657,508 As An 
Inventor. 

37 CFR L67 provides, in relevant part: 

(a) The Office may require, or inventors and applicants may submit, a 
supplemental oath or declaration meeting the requirements of § 1.63 or § 1.162 to 
correct any deficiencies or inaccuracies present in the earlier filed oath or 
declaration. 

(1) Deficiencies or inaccuracies relating to all the inventors or applicants (§ 1.42, 
1.43, or § 1.47) may be corrected with a supplemental oath or declaration 
signed by all the inventors or applicants. 

(2) Deficiencies or inaccuracies relating to fewer than all of the inventor(s) or 
applicant(s) (§ 1.42, 1.43 or § 1.47) may be corrected with a supplemental 
oath or declaration identifying the entire inventive entity but signed only by 
the inventor(s) or applicant(s) to whom the error or deficiency relates. 

(37 CFR 1.67)(emphasis added) 

In the present matter, the submitted Supplemental Declaration states that 
"I believe the inventor(s) named below to be the original and first inventor(s) of 
the subject matter which is claimed and for which a patent is sought..." and then 
lists Yan Chang and Dr. Piatt as co-inventors (1.67 Declaration, p.l). 

Dr. Piatt cannot sign this Submitted Supplemental Declaration as he does 
not believe that Yan Chang is an original or first inventor of the invention claimed 
in the '383 application. Dr. Piatt has not seen any documentary evidence 
associating Yan Chang with the Piedmont Study that purportedly shows Yan 
Chang as co-inventor of the pending claims. The only support offered by Yan 
Chang to establish his inventorship is the Piedmont Study. As established above, 
the Piedmont Study supports neither Yan Chang's inventorship claim nor prior 
invention of the '383 application claims per se. Thus, Dr. Piatt is precluded from 
signing the submitted Supplemental Declaration. 

In addition, there is no indication that Dr. Sasak, who appears to still be an 
inventor of record (and thus a part of the inventive entity associated with) the c 383 
application claims, is listed as a part of this "complete inventive entity" in the 
Submitted Supplemental Declaration. As Dr. Sasak is not identified as part of the 



Creenberg Traurig, LLP 



David P. Halstead, Ph.D. 
Page 6 

May 18, 2007 



complete inventive entity, the Submitted Supplemental Declaration is inaccurate 
and cannot be signed by Dr. Piatt. 

2) Dr. Piatt Cannot Sign The Submitted Declaration of Added Inventor 
Indicating That Dr. Piatt Was Omitted From The Above-Identified 
Application "Inadvertently" 

37 CFR 1.48(a) relates to correction of inventorship in a pending patent 
application and provides, in relevant part: 

(a) Nonprovisional application after oath/declaration filed. If the inventive entity 
is set forth in error in an executed § 1.63 oath or declaration in a nonprovisional 
application, and such error arose without any deceptive intention on the part of 
the person named as an inventor in error or on the part of the person who 
through error was not named as an inventor, the inventorship of the 
nonprovisional application may be amended to name only the actual inventor or 
inventors. Amendment of the inventorship requires: 

(37 CFR 1.48(a)(emphasis added) 

The Submitted Declaration of Added Inventor states that "I was inadvertently 
omitted as an inventor in the above-identified application." As Dr. Piatt does not 
have any personal knowledge as to the background facts that previously occurred 
with Yan Chang's signed declaration — e.g. whether he was inadvertently omitted 
from the current inventive entity of Sasak and Yan Chang — he cannot make such 
a statement to the Patent and Trademark Office. In addition, based on the 
attached Exhibits and the details contained in this letter, Dr. Piatt believes that his 
original "omission" as an inventor occurred with deceptive intent. 

3) Dr. Piatt Cannot Sign the Submitted 1.131 Declaration Declaring 
That The Invention Claimed In The '383 Application Was Invented 
Jointly By Yan Chang And Dr. Piatt Prior To March 27, 2001. 

37 CFR 1.131 provides, in relevant part: 

(b) The showing of facts shall be such, in character and weight, as to establish 
reduction to practice prior to the effective date of the reference, or conception of 
the invention prior to the effective date of the reference coupled with due 
diligence from prior to said date to a subsequent reduction to practice or to the 
filing of the application. Original exhibits of drawings or records, or 
photocopies thereof, must accompany and form part of the affidavit or 
declaration or their absence must be satisfactorily explained. 

37 CFR §1.131 (emphasis added) 
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Dr. Piatt cannot sign the submitted 1.131 Declaration because the 
Piedmont Study does not meet the requirement of an original exhibit of records 
proving prior inventorship. This is detailed above and is summarized below: 

First, Paragraph 1 of the submitted 1.131 Declaration declares "We are the 
co-inventors of the above-mentioned patent which teaches and claims methods of 
enhancing the efficacy of cancer therapies."; and Paragraph 6 declares "The 
results described in paragraph 4 were obtained in the United States through 
experiments performed by us in collaboration with researchers working under our 
direction, and were obtained in a report dated prior to March 27, 2001." These 
statements are factually incorrect as the '383 application is an application for 
patent, not an issued patent. In addition, Yan Chang is not a co-inventor of the 
claims of the c 3 83 application, as Yan Chang was not involved in developing the 
Piedmont Study protocol beyond a cursory role as a "pair of hands". 

Second, the submitted 1.131 Declaration declares that Piatt and Yan 
Chang completed "the claimed invention" prior to March 27, 2001. However, as 
detailed above, Exhibits A and B of the submitted 1.131 declaration (aka the 
"Piedmont Study") do not establish that conception of the pending claims of the 
'383 application was "completed" prior to March 27, 2001. 

4) Dr. Piatt Cannot Sign The Submitted Assignment Assigning All Of 
Dr. Piatt's Putative Rights As A Co-inventor Of The Above- 
Captioned Application To Prospect Therapeutics, Inc.("Prospect") 

Finally, Dr. Piatt cannot sign the submitted Assignment. The submitted 
Assignment states that "I, David Piatt, together with co-inventor Yan Chang..." 
As detailed above and in the attached Exhibits, Yan Chang is not an original or 
first inventor of the claims of the '383 application. Thus, Dr. Piatt cannot sign a 
statement indicating such co-inventorship status. 



Sincerely, 




Barry Schindler 



BJS/dj 
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CERTIFICATE OF SERVICE 

I hereby certify that a true copy of Requester's Reply to GlycoGenesys' Response dated 
December ] 9, 2005 to an Office Action dated October 18, 2005 was served upon GlycoGenesys, 
Inc. through its attorneys, Ropes and Gray (Attorney of record in patent '306) located at One 
International Place, Boston MA, via first class mail on January 18, 2006. 



Dated: January 18, 2006 




Reg. No. 32,938 
Attorney For Requester 
Pro-Pharmaceuticals, Inc. 

REPLY-A 

Sir: 

Requester files this Reply which addresses arguments proffered by GlycoGenesys, the 
patent owner of US Patent No. 6,680,306 in their response to the Office Action mailed October 
18, 2005. 
Amendments 

Requester takes note that certain claims have been amended while others have been 
canceled, and still others have been added. Requester strongly suggests that the newly added 
claims (i.e., claims 24-44) demonstrate what is wrong with the originally issued claims. 

Grounds HI & 2 

Claims 1, 3, 4, and 17-21 are rejected under 35 U.S.C. § 103(a) as being unpatentable 
over the Klyosov '946 Patent. The '946 Patent was filed on March 27, 2001, and does not claim 
priority to an earlier application. 



2 



Claims 1, 3, 4, and 17-21 are rejected under 35 U.S.C. § 102(e) as anticipated by the 
Klyosov '957 Publication. Claims 1, 3, 4, and 17-21 are rejected under 35 U.S.C. § 103(a) as 
unpatentable over the Klyosov '957 Publication. The Klyosov '957 Publication claims priority 
to a provisional application filed September 4, 2001 , and to the utility application filed March 27, 
2001 that issued as the Klyosov '946 Patent addressed above 1 . 

I. THE KLYOSOV '946 PATENT DISCLOSES THE ADDITIONAL CLAIM 
LIMITATION OF "INHIBITING GROWTH OF TUMOR" AND THUS 
ANTICIPATES THE REJECTED CLAIMS 

At page 2 of the October 18, 2005 Office Action, the Examiner states that, in view of the 
amendment to the claims that added the additional limitation of "inhibiting growth of tumor," the 
Examiner does not adopt the Requester's rejection that claims 1, 3, 4, 17 and 20 based on the 
Klyosov 946 patent are anticipated under 35 U.S.C. § 102(e). The Examiner's reason is that the 
"amendment regarding inhibiting the growth of a tumor presupposes a tumor in the patient that is 
treated. The mice treated in the reference [the Klyosov '946 Patent] are healthy." Requester 
respectfully requests reconsideration. 

Col. 6, lines 34 through 36 of the Klyosov 946 patent expressly discloses the following: 
"The use of galactomannan administered in a mixture with a toxic agent can be applied to a wide 
range of agents and is restricted to anti-tumor or anti-cancer agents " [emphasis added]. The law 
is clear that the disclosure of a patent is not limited to the examples but, rather, to the complete 
specification. See Atlas Powder Co. v. Ireco Inc., 190 F.3d 1342, 1347 (Fed. Cir. 
1999)(anticipation requires only that a single, prior art document describe every element of the 
claimed invention, either expressly or inherently, such that a person of ordinary skill in the art 
could practice the invention without undue experimentation). If a patent was limited to only 



'For case of reference the Klyosov '956 Pa.en. and Klyosov '957 Publication collectively will be referred to as the 
Klyosov Prior Art References" 



what it discloses in the examples then the '306 Patent would be invalid because it does not 
disclose any examples. 

Exhs. 1-7 is a compilation of articles that expressly disclose that an "anti-tumor" agent is 
an agent that inhibits the growth of tumors. For example, Exhs. 1 - 5 relate to experiments 
where mice, which had a tumor, were treated with a compound. Exhs. 1 - 5 expressly state that 
the "anti-tumor activity" was measured. Exh 6 expressly states that "in this project, we will 
explore a new type of anti-tumor agent , which possesses the inhibitory effect of both the blood 
vessels and tumor cells" [emphasis added]. Finally, Exh 7 is a portion from Sigma-Aldrich's 
website - a Life Science and High Technology company that specializes in providing 
biochemical and organic chemical products and kits used in scientific and genomic research, 
biotechnology, pharmaceutical development, the diagnosis of disease and as key components in 
pharmaceutical and other high technology manufacturing. Under the category of "Antitumor 
agents," the agents are described as inhibiting tumor growth. 

Consequently, the Klyosov '946 Patent expressly discloses that the method can be used 
for "inhibiting growth of tumor in a patient" as now claimed in the pending reexamination 
claims. For this reason, Requester respectfully requests that the Examiner reinstate the earlier 
rejection of claims 1, 3, 4, 17 and 20 based on the Klyosov '946 Patent as anticipated under 35 
U.S.C. § 102(e). 

II. PATENTEE FAILS TO ANTEDATE THE KLYOSOV '946 PATENT AND 
KLYOSOV 957 PUBLICATION 

It is clear from Patentee's papers that Patentee has not made any substantive arguments to 

overcome the pending rejections based on the Klyosov Prior Art References. Instead, throughout 

its papers, Patentee has attempted to antedate these references. The failure of Patentee to be able 
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to antedate these references is dispositive because the cited references remain as prior art and the 
Examiner's rejections should be maintained. 

As a brief background of Patentee's attempt to antedate these references, Patentee 
previously submitted a declaration under 37 C.F.R. §1.131 from Yan Chang (the "6/13/05 Chang 
1.131 Declaration"), arguing that the presently claimed subject matter was conceived and 
reduced to practice prior to the filing date of the '946 Patent. Consequently, based on this 
premise, the Klyosov Prior Art References would allegedly no longer be available as prior art 
against the '306 Patent. 

In the October 18, 2005 Office Action, the Examiner responded to Patentee's declaration 
under 37 C.F.R. §1.131 and found the 1.131 declaration defective for several reasons. First, at 
page 4, the Examiner found that the declaration was deficient because it was signed by fewer 
than all the inventors. The Examiner also indicated that the declarations submitted by the 
Requester indicate that David Piatt is an inventor of the experiment relied on by Patentee in the 
declaration. 

Second, at page 5, the Examiner noted that 37 C.F.R. §1.131 called for "original records 
or photocopies thereof to support the claimed date of invention," and Patentee failed to submit 
either. Third, at page 5, the Examiner further noted "that there is insufficient explanation of the 
data presented" in the 6/13/05 Chang 1.131 Declaration. Fourth, at page 5, the Examiner noted 
that "claims have been amended wherein 'enhanced efficacy' is manifested in inhibition of 
rumor growth. The Chang declaration does not address tumor inhibition, per se. That is, there is 
no observation of rumor size. Neither is there any exhibit demonstrating conception, much less 
reduction to practice, of a galectin-binding agent to enhance surgical treatment." Fifth, at pages 
5-6, the Examiner adopted the arguments that "1FN is a biologic agent and not a 
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chemotherapeutic." Finally at page 6, the Examiner noted that report "from which the data in the 
Chang Declaration appear to be taken" "includes an analysis of the data with the conclusion that 
the combination of agents does not demonstrate efficacy and that any long term responders are 
'likely because of biological variation in the response of tumor-bearing mice to an agent that 
produces a variable level of efficacy.'" As such, the Examiner concluded that the "Chang 
declaration fails to demonstrate conception of the invention before [March 27, 2001]." 

In response to the Examiner's rejections, in its December 19, 2005 Reply, Patentee 
submitted: (a) a newly executed declaration by Yan Chang under §1.131 (the "12/19/05 Chang 
1.131 Declaration"); (b) a declaration on behalf of Patentee, signed by CEO Bradley J. Carver, 
("the Carver 1.131 Declaration"); (c) a petition under §1.183 to waive the requirement of §1.131 
to have the signature "of all the inventors;" (d) a petition under §1.324 to correct the inventorship 
of the '306 Patent by removing Vodek Sasak as an inventor and adding Dr. Piatt; and (e) a 
second petition under §1.183 to waive the requirements under §1.324 to correct the inventorship 
of the '306 Patent. 

As detailed below, Patentee has failed to submit sufficient evidence to overcome the 
Examiner's conclusion that the "Chang declaration fails to demonstrate conception of the 
invention before [March 27, 2001]." Because Patentee has failed to antedate the Klyosov Prior 
Art References, they remain valid prior art to the '306 Patent. In addition, because, Patentee has 
made no substantive arguments to overcome the pending rejections, and has failed to antedate 
the cited prior art references, the Examiner's rejections should be maintained. Requester's 
arguments are presented below. 

A. Legal Analysis 

1. The Requirements For Antedating A Reference 
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Pursuant to M.P.E.P. §715.04 "all the inventors of the subject matter claimed" may 
submit a Declaration under Section 1.131 to overcome a prior art reference." As explained in 
M.P.E.P. §715.07, "A general allegation that the invention was completed prior to the date of the 
reference is not sufficient." citing Ex parte Saunders, 1883 CD. 23, 23 O.G. 1224 (Comm'r Pat. 
1883). Similarly, a declaration by the inventor to the effect that his or her invention was 
conceived or reduced to practice prior to the reference date, without a statement of facts 
demonstrating the correctness of this conclusion, is insufficient to satisfy 37 CFR 1.131." 

Here, the Examiner has already rejected Patentee's attempt to antedate the prior art 
references through the use of the 6/13/05 Chang 1.131 Declaration because it was "declaration 
by less than all named inventors." As the Examiner noted on page 4, Chang's declaration states 
that he is a "co-inventor" and thus requires a declaration from the other inventor. In response, 
Patentee submitted a newly executed Declaration from Chang under 1.131 where he makes the 
identical statement that he is a "co-inventor" {See 12). In light of the Examiner's argument that 
Dr. Piatt is an inventor of the protocol of Exhibit A, Patentee now argues that Dr. Piatt should be 
named inventor of the '306 Patent (12/19/05 Reply at 7 "Patentee has concluded that Dr. Piatt 
should indeed be named as an inventor on this patent"). As conceded by Patentee, "[o]f course, 
adding Dr. Piatt as an inventor appears to add to the problem that the declaration under 37 C.F.R. 
§1.131 is not signed by all the inventors." Patentee's inability to meet the requirements of 
§1.13 1 to antedate the Klyosov Prior Art References is fatal to the '306 Patent. 

In response to this dilemma, Patentee has submitted: (a) a petition under §1.183 to waive 
the requirement of §1.131 to have the signature "of all the inventors;" (b) a petition under §1.324 
to correct the inventorship of the '306 Patent by removing Vodek Sasak as an inventor and 
adding Dr. Piatt; and (c) a second petition under §1.183 to waive the requirements under §1.324 
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to correct the inventorship of the '306 Patent. As more fully explained below, each of these 
petitions should be denied and thus, Patentee has failed to meet the requirements for antedating 
the Klyosov Prior Art References. 

2. The Petition Under 37 C.F.R. §1.183 To Waive The Requirements 
Under 37 C.F.R. §1.131 Must Be Denied 

Patentee has also submitted a petition under 37 C.F.R. §1.183 requesting that the 

requirement under 37 C.F.R. §1.131 to submit a declaration "signed by all the inventors" "be 

waived under the present circumstances." As the record shows and more fully discussed below: 

(a) Chang did not contribute or participate in the events alleged by Patentee to constitute 

"conception;" (b) the Protocol of Exhibit A was Dr. Piatt's sole idea; (c) the protocol of Exhibit 

A relied upon by Patentee does not demonstrate "conception" of the pending claimed invention 

of the '306 Patent; and (d) as Dr. Piatt understand it, the results of the experiment showed that it 

did not work for its intended purpose. Accordingly for all the above reasons and the reasons 

explained below, the petition to waive the requirements of §1.131 should be denied. 

3. The Petition Under 37 C.F.R. §1.324 To Correct Inventorship and 
Add Dr. Piatt as an Inventor Must Be Denied 

Pursuant to M.P.E.P. §2666.03, to correct inventorship during an inter partes 

reexamination it must be done in the same manner as during an ex parte reexamination in 

accordance with M.P.E.P. §2250.02. Section 2250.02 in turn, requires a petition by "all the 

parties" to correct inventorship that satisfies the requirements of 37 C.F.R. §1.324. To satisfy the 

requirements of §1.324 the Petitioner must provide, inter alia: (a) a statement by the inventor 

sought to be added that the "inventorship error occurred without any deceptive intention on his 

or her part" (§ 1 .324(b)(1)), (b) a statement by all the current inventors "agreeing to the change of 

inventorship or stating that they have no disagreement in regard to the requested change" 

(§ 1.324(b)(2)), and (c) a statement from the assignees of the inventors that submitted a statement 



under paragraphs (b)(1) and (b)(2) agreeing to the change of inventorship in the 
patent( 1.324(b)(3)). 

As the inventor sought to be added, Dr. Piatt has not submitted a statement consenting to 
the addition of his name to this patent. In addition, as advanced by Patentee, if Dr. Piatt is a 
named inventor of the '306 Patent, then Patentee has also not provided "a statement from the 
assignees of the inventors" since Dr. Piatt never assigned any rights he may have in the '306 
Patent to Patentee (notwithstanding Patentee's arguments to the contrary). As more fully 
discussed below, Patentee's weak attempt to circumvent the clear requirements of §1.324 by 
filing a petition to "waive the requirements" under §1.183 is for naught as the requirements of 
§1.324 are statutorily mandated under 35 U.S.C. §256 and under the Patent Office's own rules, 
the Director cannot waive them. 

4. Once The '306 Patent Issued, The Petition Under 37 C.F.R. §1.183 To 
Waive The Requirements Under 37 C.F.R. §1.324 Is Not Proper 

Section 1.183 reads as follows: "In an extraordinary situation, when justice requires, any 
requirement of the regulations in this part which is not a requirement of the statutes may be 
suspended or waived by the Director or the Director's designee" (emphasis added). Where 
Congress has enacted a statute setting forth a particular procedure or requirement, the Director or 
Commissioner for Patents cannot waive the requirements imposed by the statute and the Patent 
Rules. Here, the Patent Act contains Sections 116 and 256 directed to the correction of 
inventorship to pending patent applications and issued patents respectively. Section 116, albeit 
not pertinent here, specifically allows for the addition of inventors to pending patent applications 
without their consent at the Director's discretion. In contrast, the pertinent section for the 
purposes of this reexamination is Section 256. Section 256 expressly requires that for an issued 
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patent, the inventor to be added consent before being added. Below is a brief discussion 
regarding the differences between the two. 

a. The Patent Act And The Patent Office Allow For The 
Correction Of Inventorship Without Consent Of The Inventors 
Sought To Be Added For Pending Patent Applications 

Under Section 1 16 of the Patent Act, Congress has authorized the Director of the Patent 

Office, to correct inventorship of a pending patent application without the consent of the joined 

inventor at his/her discretion. Consistent with Section 116, the Patent Office provides a 

mechanism whereby, a pending application for a patent may be prosecuted on behalf on an 

uncooperative inventor by the assignee. The same way, under certain circumstances 

inventorship may be corrected without the true inventor's assistance. The particular provision 

applicable to patent applications is 37 C.F.R §1.48. Pursuant to § 1.48(a)(2) the newly added 

inventor must submit a statement declaring that the error arose without deceptive intent on their 

part. However, § 1.48(a)(3) allows for a petition in lieu of an uncooperative newly added 

inventor's declaration ("An oath or declaration by the actual inventor... or as permitted by §§ 

1.42, 1.43 or § 1.47;"). Section 1.47 provides for a procedure specifically for "when an inventor 

refuses to sign or cannot be reached." 

b. For Issued Patents, Section 256 Of The Patent Act And The 
Patent Office's Rules Require Consent Of Inventor 

Section 256 of the Patent Act applies to the correction of inventorship to issued patents. 

Under Section 256, the Director may only "on application of all the parties and assignees" 

correct the inventorship of an erroneously named patent. Dr. Piatt's consent is required and the 

Director of the Patent Office cannot waive it. Iowa State University Research Foundation, Inc. v. 

Sperry Rand Corp., 444 F.2d 406, (4th Cir. 1971). 
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In view of that, the provisions directed to correcting the inventorship of an issue patent do 
not have a comparable or analogous provision for proceeding "when an inventor refuses to sign." 
On the contrary, the reexamination provision specifically distinguishes the procedure for 
correcting the inventorship of "applications" from that of issued patents during the reexamination 
procedure. See §1.324(c)("For correction of inventorship in an application, see §§ 1.48 and 
1.497"). As such, because no provisions allow for the correction of the inventorship of issued 
patents when the inventor refuses to cooperate, the Patent Office should reject any attempt by 
Patentee to correct the inventorship without Dr. Piatt's consent. 
B. Factual Argument 

On page 7 of its Reply, Patentee argues that "In reviewing documents for this 
reexamination, it became apparent to Patentee that Dr. Piatt might in fact be an inventor of the 
subject matter being claimed, though the earliest related application was filed some time after Dr. 
Piatt's employment with Patentee had been terminated." In addition, Patentee argued that "in 
light of the statements made in the Requester's subsequent filing, Patentee has concluded that Dr. 
Piatt should indeed be named as an inventor on this patent." As shown above, Patentee is not 
entitled to the requested relief to have the requirements waived for a Petition to correct 
inventorship under §1.324. Furthermore, as we show below, Dr. Piatt's action are consistent 
with the underlying policies and requirements of good faith and candor ins submitting documents 
to the Patent Office. 

1. Dr. Piatt Is Justified In Refusing To Sign Patentee's Oath and 
Declaration 

At page 7 of its reply, Patentee argues that "prior to filing the previous response in June, 
Patentee sent a letter with an inventor's declaration to Dr. Piatt, asking him to sign and return the 
document" and that "Dr. Piatt has not signed the previously sent declaration or the necessary 
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siaicmem requirea unaer §i.±z<\. Patentee then alleges that "Piatt refuses to sign the necessary 
statement" and thus Patentee filed "a petition to add Dr. Piatt as an inventor, together with a 
petition under 37 C.F.R. §1.183 to waive the requirements for a statement requiring Dr. Piatt's 
signature." Patentee's arguments are unavailing. 

a. Dr. Piatt's Consent Is Required 

As discussed above, during a inter paries reexamination, the consent and statement of the 
inventor sought to be added is a prerequisite before the Patent Office can amend the patent to 
include the new inventor. There are NO exceptions to this law. Patentee's only recourse in the 
face of an "uncooperative" inventor once the patent issues is governed by Section 256. The 
Patent Office cannot waive the statutory requirements of Section 256. In addition, on the 
evidence presented, because Chang is not a co-inventor, Dr. Piatt cannot sign the oath and 
declaration stating that he was a co-inventor of the pending claims of the '306 Patent. 

b. Requester's July 13, 2005 Reply and Declarations 
Previously on June 13, 2005, Patentee submitted a "Reply to Office Action" including a 

Declaration Under 37 C.F.R. 1.131 of Yan Chang. In that declaration Chang stated that he was a 
"co-inventor" of the pending claims of the '306 Patent. For support of his status as a "co- 
inventor," Chang attached Exhibits A and B (6/13/05 Chang 1.131 Decl. IN 1-4). The 6/13/05 
Chang 1.131 Declaration also purported to allege that "conception" of the pending claims of the 
'306 Patent occurred prior March 27, 2001 (the effective date of the Klyosov Prior Art 
References). As described by Chang, Exhibit A referred to "a protocol design for a study, 
carried out at my and my coinventors' direction, designed to test the efficacy of interferon-a2b 
(IFN-a2b), GBC590B, and combinations thereof in a pancreatic carcinoma xenograft mouse 
model." (6/13/05 Chang 1.131 Decl. 1|3). Moreover, Exhibit B is a chart that "summarizes 
results of this study." (6/1 3/05 Chang 1.131 Decl. 1|4). 
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Requester submitted its response on July 13, 2005. In part, the Requester's July 13, 2005 

Reply and supporting documents revealed that Dr. Piatt alone "conceived of an idea that would 

combine GBC-590 (modified citrus pectin) and IFN for the treatment of cancer" (Exhibit D. to 

7/13/05 Reply, Piatt Decl. \B). Specifically, testimony was provided that the protocol that is 

attached as Exhibit A to the 6/13/05 Chang 1.131 Declaration (and subsequently again to the 

12/19/05 Chang 1.131 Declaration) was a result of discussions between Dr. Piatt and Dr. Nir 

(Piatt Decl. TB8-9, Nir Decl. 1ffl2-3, 8 ("based on my recollection, Yan Chang was not involved in 

the design of our project, i.e., the GBC590 + IFN study"); Sasak Decl. ffl|2-6 ("after reviewing 

the claims in United States Patent No. 6,680,306, I conclude that Yan Chang did not contribute 

as an inventor to any of the claims that issued in this patent")). More importantly, Dr. Piatt, Dr. 

Nir and the currently named inventor to the '306 Patent, Vodek Sasak, all testified that Chang 

was not involved whatsoever with the protocol and study that comprise Exhibits A and B to his 

declaration (Piatt Decl. ffl|8-9, Nir Decl. ffl|2-3, 8; Sasak Decl. ffl2-6) 

On October 18, 2005 the Patent Office issued an office action. In light of the evidence 

submitted by the parties, the Examiner correctly noted at pages 4 though 5 that: 

In the response filed July 15, 2005, the requester has submitted 
declarations disputing Dr. Chang's inventorship. The declarations 
submitted by Drs. Piatt and Nir allege that in March 1999, Dr. Piatt 
had conceived of using modified pectin (GBC-590, apparently the 
same or similar product as GBC590B, discussed above) in 
combination with IFN for the treatment of cancer. A copy of a 
contemporaneous fax, dated 3/11/99, (sent by Dr. Piatt and 
received by Dr Nir) discussing this idea appears to be consistent 
with, but not proof of, this allegation. It is also consistent with Dr. 
Sasak's account that Dr. Piatt conceived of the idea. 

All three of these declarations (Piatt, Nir, and Sasak) contend that 
Dr. Chang was not involved in the conception of using modified 
pectin in combination with IFN. This allegation is noted. However, 
declarants submit no additional evidence to support this. 
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On December 18, 2005 Patentee submitted its Reply to the October 18, 2005 Office 

Action. Patentee submitted a newly executed Declaration under §1.131 by Yan Chang. The 

12/19/05 Chang 1.131 Declaration attached the same previously submitted Exhibits A and B to 

argue the previous "conception" and support his status as "co-inventor" of the currently pending 

claims of the '306 Patent. Although, Chang undoubtedly reviewed the statements made by Dr. 

Piatt, Dr. Nir and Sasak above, he did not dispute their determination that " Yan Chang did not 

contribute as an inventor to any of the claims that issued in this patent." Yan Chang also did not 

refute the Examiner's conclusion that "all three of these declarations (Piatt, Nir, and Sasak) 

contend that Dr. Chang was not involved in the conception of using modified pectin in 

combination with IFN." Instead, at page 8, in light of the Examiner's comments and previously 

submitted evidence described above, Patentee responded as follows: 

After consulting with Yan Chang and Vodek Sasak, Patentee has 
concluded that Dr. Sasak should not be named as an inventor on 
this patent, and submits herewith the necessary documents to 
remove his name as an inventor. Therefore, his signature on a 
declaration under 37 C.F.R. §1.131 is no longer required. Patentee 
believes, contrary to the unsupported assertions of the Requesters* 
declarants - none of whom has established the legal expertise 
necessary to opine on issues of inventorship - that Yan Chang is 
properly named as an inventor on the subject patent." 

First, Patentee's characterization of "Requester's declarants" as having failed to 

"establishf] the legal expertise necessary to opine on issues of inventorship" is irrelevant. Chang 

is no more legally equipped to opine on the issue of inventorship that Dr. Piatt, Dr. Nir and 

Sasak. Regardless, Dr. Piatt, Dr. Nir and Sasak all testified regarding the events and 

circumstances that led to the documents of Exhibits A and B. It is Patentee that is arguing that 

these show "conception." Requester is only demonstrating, that to the extent that these 

documents show "conception" of anything, it was the sole product of Dr. Piatt. 
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Second, Patentee's characterization of the declarations as "unsupported" is troubling. 
The only evidence submitted in these proceedings show that it was Dr. Piatt who thought of the 
experiments relied upon by Patentee to allegedly show an earlier conception than the '306 
Patent's filing date. On the other hand, there is NO evidence that Chang was involved at all in 
designing the experiments described other than his words. Chang's own declarations do not 
dispute the statement made by Requester's declarants. It would be contrary to common sense to 
accept Chang's unsupported words against the actual documents that demonstrate that Chang 
was not part of the process. 

c. Dr. Piatt Cannot Sign The Inventor's Oath and Declaration 
Because Chang is Not a Co-Inventor 

First, under 37 C.F.R. §1.63, every named inventor must submit an "oath or declaration." 
More specifically, pursuant to § 1.63(a)(4), the inventor must "state that [he] believes the named 
inventor or inventors to be the original and first inventor or inventors of the subject matter which 
is claimed and for which a patent is sought." As shown, not one document submitted by Patentee 
or the Requester has associated Chang with the documents that purportedly show the conception 
of the pending claims. The only support offered by Patentee is the unsupported, conclusory and, 
as we show below, inconsistent statements of Chang claiming that he is a "co-inventor." Dr. Piatt 
is clearly precluded from signing an oath or declaration identifying himself as a co-inventor with 
Chang. 

d. Dr. Piatt Did Not Conceive Of The Idea Of Combining 
Modified Pectin With An Oncolytic Chemotherapeutic Agent 
In March 1999 

At pages 5-6 of the October 18, 2005 Office Action, the Examiner agrees with Requester 
that interferon is not a chemotherapeutic. The Examiner based his conclusion on the declarations 
of Drs. Aquilar-Cordova, Zabrecky and Zetter and found them to be "convincing." The Examiner 
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further found that the terms "interferon" and "chemotherapy" are "used in the alternative art. 
Since Patentee was attempting to rely on Dr. Piatt's "idea that would combine GBC-590 
(modified pectin) and IFN [interferon] for the treatment of cancer" around March 1999 [Dr. Piatt 
July 5, 2005 Declaration] and since interferon is not a chemotherapeutic agent, the Examiner also 
used this finding as an additional reason to conclude that the Chang declaration fails to 
demonstrate conception of the invention before the priority date of the Klyosov '946 Patent. 

In response, at pages 11-12 of Patentee's December 19 th Reply, Patentee argues the 
following. First, Patentee argues that the declarations of Aquilar-Cordova, Zabrecky, Nir Piatt 
and Sasak "are absolutely devoid of any factual basis." To allegedly support its response, 
Patentee: a) attacks the veracity of Dr. Piatt's statement; and b) provides health insurance 
documents that list interferon under the category of chemotherapy treatment. Patentee's 
argument is misplaced. 

First, in determining a meaning of a term in the claim of the '306 Patent - "oncolytic 
chemotherapeutic" - the '306 Patent specification is reviewed. The only disclosure of this term 
is at col. 5, lines 41-43 of the '306 Patent specification where it states "Galectin-3 has been 
implicated in inhibiting apoptosis in cells treated with oncolytic agents such as cisplatin. 
genistein and the like" [emphasis added]. In paragraph 1 of his declaration, Dr. Aguilar-Cordova 
testified that such compounds are oncolytic chemotherapeutic agents whereas, given this 
disclosure, interferon is not an oncolytic chemotherapeutic agent. Patentee failed to respond that, 
given this disclosure in the '306 Patent specification, one skilled in the art would consider 
interferon as an oncolytic chemotherapeutic agent. 

Second, conception is defined as "the 'formation in the mind of the inventor, of a definite 
and permanent idea of the complete and operative invention, as it is hereafter to be applied in 
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practice." 5 Hybritech Inc. v. Monoclonal Antibodies, Inc., 802 F.2d 1367, 1376 (Fed. Cir. 1986) 
(citation omitted). Conception is complete when "the idea is so clearly defined in the inventor's 
mind that only ordinary skill would be necessary to reduce the invention to practice, without 
extensive research or experimentation." Burroughs Wellcome, 40 F.3d at 1228. Here, Dr. Piatt 
testified, in his July 5, 2005 Declaration at paragraph 17, that interferon is not a 
chemotherapeutic agent. At a minimum, there appear to be a dispute as to whether one skilled in 
the art would consider interferon to be an oncolytic chemotherapeutic agent. Consequently, 
based on Dr. Piatt's Declaration (the same declaration that Patentee wants to affirmatively rely 
on for Dr. Piatt's March 1999 date), Dr. Piatt did not have an understanding that interferon was 
an oncolytic chemotherapeutic agent and thus did not recognize that his idea covered oncolytic 
chemotherapeutic agent. Therefore, Dr. Piatt did not conceive of the idea of combining modified 
pectin with an oncolytic chemotherapeutic agent in March 1999. 

2. The 1.131 Chang Declarations are Unreliable and Inconsistent 
As noted above, on June 13, 2005, Yan Chang submitted a declaration under §1.131 to 
antedate the prior art references. The 6/13/05 Chang 1.131 Declaration contained the following 
three paragraphs: 

1 . I am a co-inventor of the abovementioned patent. . . 

2. We completed the invention as described and 
claimed in the above-identified application prior to March 27, 2001 

3. I include herewith as Exhibit A a protocol design 
for a study carried out at my and my co-inventors' direction, 
designed to test the efficacy of . . . [IFN] 

At the time the 6/13/05 Chang 1.131 Declaration was submitted to the Patent Office, 

Sasak was a named inventor. Accordingly, when Chang stated that he was a "co-inventor," that 

"we completed the invention" and "a study carried out at my and my co-inventors' direction," he 
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was inevitably referring to himself and Sasak. Finally, Chang declared that "all statements 
made herein of my own knowledge are true." (6/13/05 Chang Decl. 1J6). 

By at the latest, December 2005, Patentee, including Chang, recognized that Sasak was 
not a co-inventor and now argue that Dr. Piatt was at least a co-inventor of the claimed matter in 
the '306 Patent. However, notwithstanding the recognition by Patentee that the inventorship of 
the 4 3 06 Patent was incorrect, Chang submitted a second Declaration under §1.131 on December 
19, 2005 containing the same previously submitted statements of paragraphs 1 through 3. Chang 
again stated that he was a u co-inventor'\ that "we completed the invention" and "a study carried 
out at my and my co-inventors' direction." Concurrently with the second 1.131 Chang 
Declaration, Chang submitted a statement agreeing to add Dr. Piatt as a co-inventor and to 
remove Sasak as the co-inventor. Accordingly, when the 12/19/05 Chang 1.131 Declaration was 
submitted with a concurrently filed statement to add Dr. Piatt as a co-inventor, Chang must have 
known that his new declaration conflicted with the statements previously made. Chang's 
previous declaration stating that he and Sasak "completed the invention" and that the 
experiments were carried out at his and Sasak's direction is contrary to his present testimony that 
he and Dr. Piatt completed the invention and that the experiment were carried out at his and Dr. 
Piatt's direction. 

A paragraph by paragraph analysis of Chang's latest declaration reveals more 
inconsistencies and deficiencies precluding the use of the declaration to antedate the Klyosov 
Prior Art References. 

a. Paragraph 1: "/ am a co-inventor of the abovementioned patent 
which teaches and claims methods of enhancing the efficacy of 
cancer therapies, in particular; inhibiting tumor growth" 

Chang states that he is a "co-inventor" of the 4 306 Patent, however, all the evidence 
provided and relied upon by Patentee consists of Dr. Piatt's communications with Dr. Nir and the 
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results of the study done by Dr. Piatt and Dr. Nir (See also Sasak Decl. fl3-8 "Chang did not 

contribute as an inventor to any of the claims that issued in [the '306] Patent"). Chang has not 

submitted or provided any documents relating to the claimed invention prior to March 27, 2001. 

Moreover, Patentee does not have any more documents to show a date prior to March 27, 2001. 

Chang's uncorroborated and conclusory assertion that he is a "co-inventor" is insufficient as a 

matter of law to show he is a co-inventor under the standards set forth in the M.P.E.P §715.07. 

Patentee has not submitted any corrobative evidence of Chang's contribution to inventorship. 

b. Paragraph 2: ' We completed the invention as described and 
claimed in the above-identified application, prior to March 27, 

200 r 

First, as shown above, "we completed" is inconsistent with his prior declaration that 
admittedly referred to Sasak instead of Dr. Piatt (See also Sasak Decl. 1)3-8). 

Second, the evidence submitted in the form of Exhibits A and B of the 12/19/05 Chang 
1.131 Declaration do not show at least the following limitations on the now pending claims: 

a. In claim 1 : (a) "enhancing the efficacy" (the data shows that efficacy does 
not improve but instead gets worse; test was not designed for the purpose of "enhancing the 
efficacy" but instead to "reduce the toxicity of the 1FN administration" [See Nir. Exhs. 1&2]); 
(b) "oncolytic chemotherapeutic" (IFN is not oncolytic, 1FN does not enable the whole genus of 
"oncolytic chemotherapeutic", also according to the results of Exhibit B, IFN did not behave as a 
"chemotherapeutic" as the tumor in the mice treated with IFN grew at a lager pace than those of 
the Control Group 1), (c) "administering to said patient prior to or concomitant with" (the study 
did not involve the "concomitant" administration of the IFN with MCP but instead they were 
given separately [Piatt Decl. <(|9] 
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c. In claims 17-18: administration "intravenously" and "orally" (Piedmont 
Report page 3 "injectable material"; Piatt Decl. HI 8 "GBC-590 and IFN were not co- 
administered, in fact, they were administered via different routes (GBC-590 - i.v., IFN - s.c.)")- 

c. Paragraph 3: "In support of this, I include herewith as Exhibit A a 
protocol design for a study, carried out at my and my coinventors ' 
direction, designed to test the efficacy of interferon^ b (IFN-a2b), 
GBC590B, and combinations thereof in a pancreatic carcinoma 
xenograft mouse model IFN-a2b is an oncolytic cytokine, and 
GBC590B is a modified pectin that comprises a polymeric 
backbone having side chains terminated by galactose or arabinose 
units:' 

First, "In support of this" refers to paragraphs 1 and 2. Accordingly, Chang's only 
evidence to demonstrate the truth of paragraphs 1 and 2 (i.e,., that he is a co-inventor) is the 
protocol shown in Exhibit A. Exhibit A is the protocol for the Piedmont Report. As already 
established (and uncontested by Patentee and Chang), Dr. Nir and Dr. Piatt are the persons that 
derived that protocol of Exhibit A [Piatt Decl. 1)7-1 1; Nir Decl. 1)2, 8]. Second, Chang states that 
"Exhibit A [is] a protocol design for a study." Again, the protocol was devised by Dr. Piatt and 
Nir [see above]. Third, the statement that the study was performed "at my and coinventors' 
direction" is identical to the previously submitted 6/13/05 declaration. Although the statement 
implies Chang's personal knowledge, it is inconsistent with previous declaration that stated it 
was done at his and Sasak's direction. 

Fourth, Chang declares that the protocol was "designed to test the efficacy of [IFN]." 
Chang's unsupported statement is contradicted by the declarations of Dr. Piatt and Nir, the 
protocol's designers that established that the report was done for the purpose to determine the 
ability to lower the toxicity by Carbohydrates in IFN use [Nir Exhs. 1 & 2]. 
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Finally Chang statement that the study was directed to "combinations thereof is 
unsupported by the submitted documents. Instead, the Piedmont report is silent on 
"combinations thereof." 



d. Paragraph 4: "Exhibit B summarizes results of this study. As can. 
be seen, at the end of one week the tumor size in all groups 
averaged 1 13-114 mg . However, as the experiment progressed, the 
average tumor size in groups receiving both GBC-590B and 
interferon consistently lagged behind that of those receiving IFN 
or GBC-590 alone . By Day 18, the last date when all animals in 
these groups still survived, the mice receiving only IFN (Group 3) 
had tumors averaging 958.7 mg. while those receiving IFN with 
GBC-590 had tumors averaging 916.6 mg. 832.5 mg. and 906.9 
mg, indicating that tumor growth was slower in these groups . At 
subsequent measurement times, after the death of some of the mice, 
the disparity increases dramatically, indicating that the combined 
therapy was particularly effective in slowing tumor growth in some 
of the mice." 

First, Chang's statement that "at the end of one week, the tumor size in all groups 
averaged 113-1 14 mg" is consistent with the final determination that the treatment of IFN with 
GCB-590 was ineffective. This was the finding of the Piedmont report ("GBC590B did not 
produce efficacy in this study as a single agent, or in combination with interferon" at 1, 6). See 
also Ben Weigler statistical analysis and conclusion at page 7 ("A thorough statistical analysis 
could not demonstrate statistical significance for the few long term survivors noted in Group 4... 
Group 5. . . and Group 6"). 

Second, Chang's statement that "the average tumor size in groups receiving both GBC- 
590B and interferon consistently lagged behind that of those receiving IFN or GBC-590 alone" is 
misleading when analyzed in reference to the data shown in the tables included in Chang's 
Exhibit B. The table below summarizes the results of Exhibit B of Chang's declaration. As 
shown by the table Groups 4 and 6 consistently had a higher average tumor size than those 
untreated of Control Group 1 . 
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Also, it should be noted that by Day 1 5, one mouse of the Control Group 1 had died. The 
mouse that died had a relatively smaller tumor size than those remaining in the group thus 
effectively increasing the average tumor size for the group upon its death. This also shows that 
survivability was not necessarily dependent on the tumor size as the first mouse to die had a 
relatively small tumor size of approximately 350 mg. 



Average 
Size of 
Tumor 


Group 1 
(Control) 


Group 2 
GBC-590B 


Group 3 
IFN 


Group 4 
GBC + IFN 


Group 5 

GBC + 1/2 
IFN 


Group 6 

GBC + 1/4 
IFN 


Day 1 


111 


113 


114 


114 


114 


113 


Day 4 


155 


179 


172 


161 


143 


165 


Day 8 


264 


295 


301 


285 


236 


299 


Day 11 


410 


474 


479 


434 


397 


442 


Day 15 


684 (9) 


693 


695 


637 


585 


676 


Day 18 


925 (9) 


939 


959 


917 


823 


907 



Third, the statement that by "Day 18, the last date when all animals in these groups still 
survived" is wrong. By Day 15 one mouse of the Control Group 1 was dead. Chang Exh. B. 

Moreover, at page 5 of the October 18, 2005 Office Action, the Examiner states that the 
data presented in the Chang 131 declaration is insufficiently explained because "it is not clear 
how there can be 'survivors' in some test groups while, as declarant admits, there is no 
improvement in the MDS." In response, at pages 6-7 of Patentee's December 19 th Reply, 
Patentee argues that "the declaration on its face states that the survivors were excluded from the 
calculations of MDS. Whatever may have been the reason for this: it cannot detract from the fact 
that there were survivors in the groups receiving combination therapy, where none survived 
receiving a single therapeutic alone. Clearly, the combination offers some therapeutic advantage 
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over the individual therapies on their own." As already discussed, the survivability of the mouse 
was more of an anomaly rather than statistically significant. That was the finding of the Report. 

Fourth, the Chang's statement that "mice receiving only IFN (Group 3) had tumors 
averaging "958.7 mg, while those receiving IFN with GBC-590 had tumors averaging 916.6 mg, 
832.5 mg, and 906.9 mg, indicating that tumor growth was slower in these groups" is deceiving. 
When compared to the Control Group 1, the average tumor size was well within the acceptable 
variations allowable for this type of study. In view of the overall results of the study and the 
death of a mouse in Group 1 by Day 15 (thereby increasing the average tumor size), the small 
deviation from the results is more easily attributed to biological variations and individual 
resistance of the mice. On the contrary, tumor growth was consistently higher in Group 4 and 6 
that had IFN and GBC-590 than in the Control Group 1. As such, the Piedmont Study concluded 
that the study did not provide any efficacy. 

For instance, if one were to accept Chang's analysis as true, then another conclusion can 
be readily drawn. According to the table above, the mice receiving IFN alone (Group 3) had a 
larger tumor on average than those of the Control Group 1 . Applying Chang's analysis, it would 
mean that as far as a "tumor inhibiting" agent, IFN actually stimulates tumor growth or in the 
negative, taking nothing at all increases the "tumor inhibiting effect." 

At page 5 of the October 18, 2005 Office Action, the Examiner also states that the claims 
have been amended to define "enhanced efficacy" in terms of inhibiting tumor growth. However, 
"the Chang 1.131 Declaration does not address tumor inhibition per se." In response, at pages 10 
- 1 1 of Patentee's December 19 th Reply, Patentee argues the following: 

considering the report submitted by the requester: it can be seen 
from page 3 that "each animal was euthanized when its Panc-1 
neoplasm reached a size of 1.2 g." This approach, euthanizing 
animals when the tumor reaches a certain size, is typical for animal 
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experiments testing an anticancer therapeutic, rather than 
inhumanely allowing the animals to succumb to the effects of the 
cancer. Accordingly, the survival of any animal is predicated on 
the ability of the therapy to restrain growth of the tumor below this 
size. A difference in survival rates is thus a direct indicator of a 
difference in tumor growth inhibition. 

Furthermore, Patentee provides herewith a second declaration 
under 37 C.F.R. §1.131 from Yan Chang, showing results 
tabulating tumor size in the same research project discussed in the 
previous declaration, indicating that the presently claimed subject 
matter was conceived and reduced to practice prior to the earliest 
priority date of the '957 application. 

Initially, Patentee draws the Examiner's attention to the (redacted) 
dates scattered throughout the Exhibit, directly addressing one of 
the Examiner's concerns regarding the first declaration. 
Furthermore, Patentee points out that the data presented in the 
declaration is clearly relevant to tumor inhibition, and clearly 
shows that average tumor size is reduced in animals receiving both 
GBC-590 and interferon. Moreover, looking at the animals 
individually, it is clear that some animals in the combination 
groups experienced minimal tumor growth or even tumor 
shrinkage over the course of the experiment. This becomes starkly 
evident in the tumor size data in the final measurements of the 
study. Looking at Days 29 and 32, for example, all animals 
surviving in Groups 1-3 (control or monotherapy) have tumors of 
750 mg or more, most well over 1 g. However, among the animals 
surviving in Groups 4-6 (those receiving both GBC-590 and 
varying dosage levels of interferon), over half have experienced 
tumor shrinkage over the course of the experiment. That these 
data show instances where combining GBC-590 with interferon 
increased the efficacy of interferon as measured by inhibition of 
tumor growth cannot reasonably be disputed. 

As discussed, above, the "combination" of GBC-590 with IFN did not enhance the 
efficiency of IFN as a tumor inhibiting agent. In fact, as the data shows, the Group receiving 
IFN (Group 3), on average, had larger tumor than those of the Control Group 1. Accordingly the 
summarized data of Exhibit B essentially shows that IFN was not a "tumor inhibiting" agent but 
a tumor stimulant. 
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Consequently this data supports' Dr. Piatt's disappointment with the experiment and 
realization that it did not work (Piatt Decl. ^13). 

e. Paragraph 5: "The results described in paragraph, 4 were 
obtained in the United States through experiments performed by 
scientists worki ng under the direction of me or other co-inventors. 
and were obtained in a report dated prior to March 27,2001. The 
dates redacted from Exhibit B are all prior to March 27,2001 ." 

At pages 5-6 of the October 18, 2005 Office Action, the Examiner discusses the 
Piedmont Research Center Report (Exhibit F of Requestor's June 13, 2005 Reply-A) that was 
relied on in the Chang 1.131 Declarations. The Examiner cites to page 6 of the report, under the 
heading "Discussion," where the report includes the conclusion that the combination of agents 
does not demonstrate efficacy and that any long-term responders are "likely because of 
biological variation in the response of tumor-bearing mice to an agent that produces a variable 
level of efficacy." In response, at page 12 of Patentee's December 19 th Reply, Patentee argues 
the following: 

This statement, coming from a third-party research report, does 
not represent the view of any or all of the inventors at the time, nor 
does it represent an opinion that has passed peer review, nor does it 
represent the conclusion of one of skill in the art whose 
qualifications have been proven on the record. It is simply hearsay, 
an opinion from an unnamed and unknown individual. However, 
even if true, it hardly detracts from the reduction to practice of the 
claimed invention documented therein. 

As explained above, the "results" of the study showed that GBC-590B "did not produce 

efficacy in this study as a single agent, or in combination with interferon." Piedmont Report at 1, 

6; see also Ben Weigler statistical analysis and conclusion at page 7 ("A thorough statistical 

analysis could not demonstrate statistical significance for the few long term survivors noted in 

Group 4... Group 5... and Group 6"). Notwithstanding Patentees effort to belittle the 
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importance and significance of the conclusions of the results, it should be noted, that it was 
Patentee that ordered the "third-party research repot." 

In an additional response to explain why the report does not really mean what it says, at 
pages 13-14, Patentee cites to an email from Dr. Piatt (Exhibit L) and states: 

Dr. Piatt had a glowing assessment of the Piedmont report at the 
time it was originally produced. Attached as Exhibit L is an e-mail 
dated shortly after the report was provided to Patentee, from which 
confidential information not related to chemotherapy has been 
redacted. In this e-mail, Dr. Piatt wrote: "I am very excited about 
the idea that we can deliver interferon to tumors and keep mice 
alive. This is clearly a very strong data, [sic]" 

Patentee misrepresents this email. First, the email starts off with the statement that "the results 
will be in my office in the next day or two." Second, the date of the email is May 22, 2000. In 
contrast, Dr. Piatt first received the Report on May 26, 2000 (see page 12 of Exhibit F with the 
fax date of "May-26-2000"). Consequently, Dr. Piatt's initial assessment was made prior to 
receiving the Report. As stated in his June 5, 2000 Declaration at paragraph 13, Dr. Piatt 
concluded that "based on my review of Piedm ont's report . I understand that the combination of 
GBC-590 and IFN resulted in no significant efficacy in treating cancer in the experimental 
model" [emphasis added]. 

3. Bradley J. Carver Declaration under §1.131 
In support of its attempt to antedate the Klyosov Prior Art References, Patentee also 
submitted the Bradley J. Carver Declaration under §1.131. However, much like the Chang 
Declarations cannot support Patentee's attempt to antedate the Klyosov Prior Art References, the 
Carver Declaration fails as well. Mainly, the evidence submitted does not support Patentee's 
position that Chang is a co-inventor - as the only evidence consists of a protocol designed by 
Dr. Piatt and Dr. Nir and the results of the study performed according to their protocol. Second, 
as more fully explained above, the data presented fails to show the conception of the presently 
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claimed invention of the '306 Patent. The test and protocol developed by Dr. Piatt in 
coordination with Nir was prepared for the purpose of reducing the toxicity pf IFN. Third, with 
that goal in mind, the results of the study provided showed "no efficiency" and as a result, Dr. 
Piatt did not believe that the use of IFN with GBC-590 worked for its intended purpose of 
reducing the toxicity of IFN. Patentee's allegations to the contrary are unsupported by the 
evidence. All the submitted evidence shows the contrary. 
C. Summary 

In summary, based on the above, the Examiner correctly found, at page 6, that "the 
Chang Declaration fails to demonstrate the conception of the invention before the priority date of 
the Klysov '946." 

HI. REJECTIONS RAISED PREVIOUSLY BY EXAMINE 

A. The Examiner Properly Rejected The Claims Based On Rubin In View Of 
Piatt 

At pages 17-18 of the October 18, 2005 Office Action, the Examiner properly rejects 
claims 1-8,11, 12,14-29, and 32-44 under 35 U.S.C. § 103(a) as being unpatentable over Rubin 
(5,639,737) in view of Piatt (WO 97134907). As stated by Patentee, at page 15, Rubin teaches 
the "treatment of cancer using lactose, an antimetastatic agent, in combination with surgery or 
cytotoxic drugs." The Piatt 907 reference is relied upon for teaching that modified pectin has 
therapeutic utility as an antimetastatic agent. 

The Examiner further states that "Piatt teaches that modified citrus pectin that has 
therapeutic utility in the treatment and prevention of metastatic cancer. See abstract and pp 5-6. 
The modified citrus pectin is a demethoxylated polygalacturonic acid which is interrupted by 
rhamnose residues and having branches terminating in galactose or arabinose. See Fig. 1." 
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Based on this, the Examiner states that "it would have been obvious to one having ordinary skill 



in the art at the time the invention was made to substitute any known anti-metastatic agent for 
lactose in the method disclosed by Rubin. One having ordinary skill would reasonably expect 
success in substituting the disclosed MCP because Piatt had taught that MCP has this therapeutic 
utility. In the absence of unexpected results it would be within the scope of the practitioner to 
optimize the treatment protocol with respect to the timing and mode of administration through 
routine experimentation." 

However, at pages 17-18, the Examiner then agrees with Patentee that "in the response 
filed June 13, 2005, the patent owner argues that the cited references do not teach that a 
carbohydrate that binds galectins and having the recited polymeric structure would be effective 
at anything other than inhibiting metastasis and do not suggest that modified pectin would act to 
inhibit tumor growth." Following this statement, at page 16 of Patentee's December 19 th Reply, 
Patentee alleges that: 

As the Examiner admits, there is no indication in qny_ of the 
references cited by the Examiner or the Requester that a 
carbohydrate, that binds to a galectin and comprises a polymeric 
backbone having side chains dependent therefrom would be 
effective at anything other than inhibiting metastasis, and certainly 
no suggestion can be found that modified pectin would act to 
inhibit the growth of a tumor. 

However, at page 18, the Examiner then states that: 

the references would make it obvious to take the steps required by 
the method regardless of what was or was not known about the 
mechanism of the modified pectin. Based on the teachings of the 
references, one of ordinary skill would be motivated to use the 
modified citrus pectin in combination with a chemotherapeutic 
agent or cancer surgery for reasons set forth above. The population 
in need of tumor inhibition would clearly have substantial, if not 
complete, overlap with the population in need of metastasis 
inhibition . The recognition of another advantage which would flow 
naturally from following the suggestion in the prior art cannot be 
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the basis for patentability when the differences would otherwise be 
obvious [emphasis added]. 

In response, at page 16 of Patentee's December 19 th Reply, Patentee argues that "because 
of this gap, Patentee submits that one of skill in the art at the time of filing reading these 
references would lack motivation to use modified pectin or any other carbohydrate as defined in 
the claims in combination with an oncolytic chemotherapeutic to inhibit the growth of a tumor, 
and would have no expectation that such a carbohydrate would enhance the efficacy of an 
oncolytic chemotherapeutic to inhibit the growth of a tumor." 

Requester agrees with the Examiner that "based on the teachings of the references, one of 
ordinary skill would be motivated to use the modified citrus pectin in combination with a 
chemotherapeutic agent or cancer surgery for reasons set forth above. The population in need of 
tumor inhibition would clearly have substantial, if not complete, overlap with the population in 
need of metastasis inhibition." For support, attached as Exhibit 8 are a compilation of abstracts 
from a variety of scientific journals that demonstrate that there is a substantial overlap in the area 
of research for inhibiting tumors and for inhibiting metastasis. Moreover, Exhibit O, which 
Patentee submitted with its December 19 th Reply, repeatedly describes modified pectin as 
inhibiting both tumor growth and metastasis See e.g. Abstract, pp. 8350, 8351, 8353, 8355, and 
8357. 

To attempt to reply to the Examiner's obviousness showing, at page 16 of Patentee's 
December 19 lh Reply, Patentee argues that 

Exhibit N, a paper discussing modified citrus pectin's relationship 
to galectin-3, is instructive in this regard. The paragraph bridging 
pages 529 and 530, for example, describes how "MCP significantly 
reduced the formation of homotypic aggregates .... Most probably, 
the non-branched MCP mimics the behaviour [sic] of the specific 
sugar inhibitor, i.e., lactose The paragraph concludes: "it may 
be suggested that MCP could prevent metastasis by disrupting cell- 
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cell and cell-matrix interactions that are crucial for tumor cells to 
form metastatic lesions." These are processes important for a 
dislocated tumor cell to implant in a new location; for an 
established tumor, these processes are no longer relevant to 
continued tumor growth. 

Patentee conclusion that the article is not "relevant to continued tumor growth" has no scientific 

basis. Patentee cites to no evidence (either through a Declaration or other supporting documents) 

to support their conclusion. In contrast, as stated in the conclusion, at page 531, "from the 

results presented here, we may draw the following conclusions ... they do play a key role in 

homotypic aggregation and anchorage-independent growth of tumor cells ." 

In another attempt to reply to the Examiner's obviousness showing, at pages 16-17 of 

Patentee's December 19 th Reply, Patentee argues that: 

Furthermore, Patentee submits herewith several documents 
indicative of the fact that the combination of a galectin-binding 
polysaccharide with a chemotherapeutic leads to unexpected 
results . First, Patentee submits the declaration of Yan Chang under 
37 C.F.R. §1.132, which presents data showing the effects of 
lactose (the anti-metastatic agent taught by Rubin et al.) and a 
modified pectin material (6527) on a melanoma cell line. As can 
readily be seen, lactose has essentially no effect on these cells, yet 
6527 induces significant apoptosis. This advantage of a polymeric 
carbohydrate that binds to a galectin would apply whether used in 
combination with chemotherapy or surgery, and represents an 
unexpected advantage of replacing lactose with such a polymeric 
carbohydrate viewed from the vantage of Rubin and Piatt 
[emphasis added]. 

The experiment that the Chang 1.132 December 19, 2005 Declaration discusses does not 
demonstrate "the combination of a galectin-binding polysaccharide with a chemotherapeutic 
leads to unexpected results" for at least the following reasons. First, the pending claims require a 
combination of an "oncolytic chemotherapeutic" and a carbohydrate. The Chang experiment did 
not involve this combination. Instead, the Chang experiment used either lactose or modified 
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pectin. Thus, the Chang experiment is not "indicative of the fact that the combination of a 
galectin-binding polysaccharide with a chemotherapeutic leads to unexpected results. 

Second, the Chang experiment relates to measuring mitochondrial activity of a cell. 
Chang reports that lactose had "negligible effect on mitochondrial activity" while modified 
pectin had "substantial decrease in mitochondrial activity." As is readily known, mitochondria 
are sometimes described as "cellular power plants", because their primary function is to convert 
organic materials into energy in the form of ATP via the process of oxidative phosphorylation. 
However, Chang fails to explain why an inhibition of mitochondrial activity would be related to 
inhibiting tumor growth - as required by the pending claims. Chang also makes the naked 
assertion that mitochondrial activity is directly related to apoptosis. Also well known, apoptosis 
is one of the main types of cell death. Thus, Chang also fails to explain why a decrease in 
mitochondrial activity is directly related to apoptosis. 

Third, Chang failed to use the proper test to measure apoptosis. Patentee previously 
submitted a December 19, 2005 Declaration of Cotter. Paragraph 2 of the Cotter Declaration 
details the proper test for measuring apoptosis - staining cells and analyzing by flow cytometry. 
Based on these reasons, the Chang experiment should be given no weight so as to demonstrate 
that "the combination of a galectin-binding polysaccharide with a chemotherapeutic leads to 
unexpected results." 

At page 17, Patentee again attempts to rely on the results of the Piedmont Research study 
to argue "unexpected" results. As detailed above, at a minimum, this study fails to show the type 
of results that one would conclude as "unexpected." 

In yet another attempt to reply to the Examiner's obviousness showing, at pages 17 of 
Patentee's December 19 lh Reply, Patentee "submits a declaration of Haiyong Han under 37 
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C.F.R. § 1.132. This declaration describes experiments relating to the combination of modified 
pectin with docetaxel, paclitaxel, and gemcitabine. The various combinations were tested using a 
variety of different conditions on a variety of cancer cell lines, and under many of these 
conditions, increased efficacy or even synergism was found , particularly for combinations with 
paclitaxel" [emphasis added]. 

As detailed below, the Han experiment is completely unreliable and erroneous because 
the precision with which "survival" was determined was not reproducible even for repeats of the 
same experiments. When reproducibility was acceptable, the experiment failed to show any 
effect of the combination. As such, the results do not show any synergism. Specifically, the Han 
experiment measured the percent survival of cells (in vitro) after incubation of the cells with (a) 
MCP (GSC-100), (b) chcmo drug, each separately (Taxotere, Gemcitabine, Taxol), and (c) 
combination of MCP + one of the chemo, either simultaneously or sequentially. 

In Fig. 1, GCS-100 + Taxotere, a direct mixture gave no effect. At page 8, Dr. Han 
concedes that this was merely "an additive effect" Moreover, the following analysis 
demonstrates the unreliability of the experiment. The curve for Fig. 1 for Taxotere should 
continuously go down to zero survival. Clearly, the more chemotherapeutic agent administered 
then the less survival should occur. However, the curve went down, then turned up, then down 
again. It cannot be like this. The long "bump" between 0.01 uM and 1.5 uM reflects a systematic 
error of the experiment. However, based on the description, there were too many factors 
involved in the experiment to try to determine what created these systematic errors - e.g. 
improper/inaccurate washing of the cells, adding more staining agent than it should have been, 
wrong measuring of optical density of the solution. Since the two experiments were conducted 
concurrently, the systematic error was the same in both of them (see Figure 1). 
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Fig. 2 relates to GCS-100 + Taxotere with a different cell line. At page 8, Dr. Han again 
concedes that their effect was "more additive rather than synergistic." Again, clearly, the curves 
are not as smooth as they should be and thus, an experimental error was evident. 

Fig. 3 relates to GCS-100 + Gemcitabine. At page 8, Dr. Han again concedes that there 
was "no synergy observed" for the combination. 

Figs 4, 5, 6 were principal repeats of Figs. 1, 2 and 3, but with lower MCP amount 
(suppression was set at not about 50%, but at 10-20%). Again, at page 10, Dr. Han concedes that 
"no synergestic effects were observed in these treatments either." 

The Han experiment then adds the compounds together and keeps them together for 
different time periods, namely 14, 24, 48 and 72 hrs. Taxol was used as a chemo drug. Only one 
cell line was used, named B16. Reviewing the data show that, after 14 hrs - no effect, after 24 
hrs - some alleged effect, after 48 hrs - a good alleged effect, and after 72 hrs - no effect again. 
This data is unreliable because, if the cells did not survive after 48 hrs, then the cells could not 
have survived after 72 hrs. Specifically, Figure 7 shows that, after 14 hrs incubation, no effect 
of Taxol on MCP. Again, at page 11, Dr. Han concedes that "there would be no detectable 
synergistic effect." For Figure 8, an increase of Taxol resulted in an increase in cell survival - 
this is wrong. Thus, the data is unreliable. For Fig. 9, the data is again completely unreliable. For 
example, if you compare the same curves for "Taxol only", in the same range of concentrations, 
with the same cell line (B 16), in Figs. 7, 8, and 9, they should be the same. However, in 
actuality, they are not. For Fig. 10, at page 1 1, Dr. Han concedes that there was no synergistic 
effects. 

Figures Fig. 1 1 and 12 show "waves" on the graphs which should not be there and thus, 
the data is unreliable. In Figs. 1 1, 12 and 13 - the same amount of GCS-100 (80 mcg/mL) on B16 
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gave suppression of the survival to 69%, 70% and 90% (the figures are supposed to be the same). 



Nevertheless, the conclusion on "the effect" is based on the last point (90% survival). If you take 
70%, there is no effect anymore. 

Figs. 14, 15 and 16 relate to the same material (GCS-100) and the same cell line (PaCa-2 
cells) - the survival for the same 120 mcg/mL of GCS-100 is 58%, 41% and 42%. According to 
Dr. Han, the figure (58%) gives the best effect (page 14 of the Report). If, however, the value is 
change from 58% to 41-42% (as more likely), no effect is shown. This again shows the 
unreliability of the data. 

For Figs. 17-19, at page 14, Dr. Han concedes that "unfortunately, the synergistic effects 
in these combinations treatment were not as strong...". Finally, for Figure 20 -23, at page 19, Dr. 
Han again concedes that "increased concentrations of GCS-100LE did not add much to the 
synergestic effects." Moreover, as shown by the Figures, the control data are scattered all over 
the place and thus, make the whole experiment unreliable. In addition, with "Taxol only," the 
curves are so different, that the data cannot be analyzed reliably. 

In a further attempt to reply to the Examiner's obviousness showing, at pages 17 of 
Patentee's December 19 th Reply, Patentee: 

submits a declaration of Finbarr Cotter under 37 C.F.R. § 1.132. 
This declaration describes experiments relating to the ability of 
etoposide, with or without modified pectin, to trigger apoptosis in 
cells of two different cancer cell lines. As can be seen from the 
attached data, the addition of GCS-100, a modified pectin, 
increases the efficacy of etoposide in both cell lines by increasing 
the number of cells that undergo apoptosis. This effect would not 
be expected if GCS-100 were just another antimetastatic agent. 
Notably, in the K562 graph, it shows that the etoposide alone 
requires a dose level between 100 and 500 uM to achieve a 30% 
level of apoptosis, while in combination with 80 jig/ml of GCS- 
100, similar levels of apoptosis are achieved using etoposide at a 
dose level between 5 and 10 |iM - roughly an order of magnitude 
less. The practical effect of this result is that a patient would need 
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much less of a chemotherapeutic that may be responsible for 
unpleasant side effects, while still achieving the beneficial 
therapeutic results of a higher dose. This is indeed a valuable and 
unexpected result of the combination therapy as claimed. 

Patentee's conclusion that this experiment is "indeed a valuable and unexpected result" is wrong. 
Based on the prior art, this experiment could be predicted. For example, Exhibit O, which 
Patentee submitted with its December 19 th Reply states the following at page 8350: "Modified 
citrus pectins (MCP) are complex carbohydrates capable of combining with carbohydrate- 
binding domain of GaIectin-3 [ref. Raz et al., 1994]." Moreover, at col. 5, lines 41 through col. 
6, line 40, the '306 Patent specification expressly discloses that it was well known regarding 
galectin-3 role with cancer cells and inhibiting apoptosis. Consequently, suppression of cancer 
cell growth is not unpredictable. 

Finally, in an attempt to reply to the Examiner's obviousness showing, at pages 17-18 of 
Patentee's December 19 th Reply, Patentee submits as "Exhibit O, which is a copy of a recently 
published paper showing results of combination therapy with GCS-100 and the chemotherapy 
dexamethasone. The Examiner's attention is drawn in particular to Figure 4B, which depicts 
results of combining GCS-100 with dexamethasone on MM. 1 S cells." Patentee then alleges 
that "these are all advantages of combination therapy that could not have been expected for 
combining a mere antimetastatic agent with a chemotherapy. These are all unexpected results 
which further support the patentability of the claimed invention over the Examiner's proposed 
combination." As shown below, the data is expected regarding modified pection having an anti- 
cancer (anti-tumor, anti-metastatic) effect. 

In the "Introduction" (page 8350), the paper says: "Modified citrus pectins (MCP) are 
complex carbohydrates capable of combining with carbohydrate-binding domain of Galectin-3 
(ref Raz et al., 1994). These compounds have been shown to inhibit the growth and metastasis of 
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cancer cells and have shown antiangiogenic activity (ref. 2002). ... In the present study, we asked 

(a) whether GCS-100 affects multiple myeloma cell viability and (b) whether a combination of 

minimally toxic doses of GCS-100 with other conventional anti-multiple myeloma drugs 

overcomes drug resistance and enhances anti-multiple myeloma activity". After the description 

of obtained results, in the "Discussion" (page 8355), the paper says: "The finding that GCS-100 

induces apoptosis in multiple myeloma cell lines and patient cells is consistent with various other 

studies showing the antitumorigenic activity of MCP both in vitro and in vivo (ref. 1994, 2002, 

1992, 1995). Consequently, the paper admits that the findings are "consistent" with the earlier 

state of the knowledge - clearly not "unexpected results." 

B. The Examiner Properly Rejected The Claims Based On Fujimoto In View 
Of Piatt 

At pages 18-20 of the October 18, 2005 Office Action, the Examiner rejects claims 1-4, 
7, 8, 1 1, and 14-23 as unpatentable under 35 U.S.C. 103(a) as being obvious over Fujimoto et al, 
(Eur. J. Cancer, 1991) in view of Piatt et al (WO 97/34907). The Examiner also applied this 
rejection to new claims 24-29 and 32-44. The Examiner states that "Fujimoto teaches the 
adjuvant administration of an antitumor polysaccharide to patients undergoing surgery for gastric 
cancer. The reference also suggests the addition of antitumor drugs to this protocol. See abstract. 
The reference further states that metastasis at the time of surgery is responsible for the recurrence 
of cancer. See first paragraph. The reference does not teach the administration of a galectin- 
binding carbohydrate, such as modified citrus pectin, in combination with cancer surgery." 

At pages 19-20 of Patentee's December 19 th Reply, Patentee alleges that: 

As an initial matter, as Fujimoto et al. clearly indicate that 
metastases are a result of surgery, Fujimoto et al. neither teach 
nor suggest using an antimetastatic agent in patients who do not 
receive surgical treatment. Setting aside the involvement of 
surgery, however, the Examiner's proposed combination of 
Fujimoto et al. and Piatt hinges on the art's teachings of 
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modified pectin as an antimetastatic agent, just as for the 
proposed combination of Rubin and Piatt. As Patentee has 
cancelled the claims that recite combinations with surgery, 
Patentee submits that the arguments and showings of 
unexpected results set forth above with respect to the rejection 
based on Rubin and Piatt apply equally to the rejection based on 
Fujimoto et al. and Piatt. Accordingly, for those same reasons, 
Patentee submits that the remaining claims are patentable over 
the combination of Fujimoto et al. and Piatt. Reconsideration 
and withdrawal of this rejection are respectfully requested. 

As detailed above, Patentee failed to show "unexpected" results. In addition, Patentee 

misstates the present scope of the rejected claims. The pending claims include "comprising" 

language and thus, are open-ended - they do not preclude surgery in addition to the 

administering the combination of a carbohydrate with an antitumor agent. Thus, as the Examiner 

states, the Fujimoto reference is an obvious teaching - "administration of an antitumor 

polysaccharide to patients undergoing surgery for gastric cancer. The reference also suggests the 

addition of antitumor drug s to this protocol." Moreover, Requester submits that Patentee failed 

to respond to the Examiner's further rejection stated below: 

Piatt teaches as set forth above. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made 
to add MCP (with or without other chemctherapeutics) to the 
surgical protocol of Fujimoto for the expected additive effects 
disclosed in the art. Fujimoto states that surgical metastases are 
responsible for recurrences in these patients. Therefore the artisan 
would be motivated to add MCP for its anti-metastatic activity 
with a reasonable expectation of success. In the absence of 
unexpected results it would be within the scope of the practitioner 
to optimize the treatment protocol with respect to the timing and 
mode of administration through routine 
experimentation. 



The patent owner argues in the response filed June 13,2005 that 
sizofiran was disclosed as an immunotherapeutic, and there would 
be no motivation to substitute a modified pectin for this 
carbohydrate. Again, the examiner agrees, but that is not what was 
stated in the rejection. The rejection states that it would be obvious 
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to add the modified pectin to the Fujimoto protocol as an anti- 
metastatic agent, in addition to, not substituting for, another agent. 

The patent owner further argues that the references, including Piatt 
'807 "ascribes no independent biological activity whatsoever to 
modified pectin, and discusses only its use as a delivery vehicle for 
nucleic acids." First of all, this is not the reference used in the 
rejection, Furthermore, it is not typically the case that every single 
thing that is known about a product, such as modified citrus pectin, 
is specifically disclosed in every reference using said product. The 
fact that the patent owner can cite a reference wherein no 
independent biological activity is disclosed is not persuasive. The 
one used by the examiner does, in fact, disclose biological activity. 

The patent owner further contends that yet another reference (Piatt, 
JNCI) not used in the rejection does not suggest the ability of 
modified citrus pectin would impact tumor growth. The fact that 
this is not specifically disclosed is not relevant, as discussed above. 
The requester agrees with the rejection and further cites other 
references disclosing biological activity of modified citrus pectin. 

Requester respectfully requests that the Examiner maintain this rejection. 



C. The Examiner Properly Rejected The Claims Based On Rubin In View Of 
Piatt and Ros 

At page 20 of the October 18, 2005 Office Action, the Examiner rejects Claim 9 and 30 
under 35 U.S.C. 103(a) as being unpatentable over Rubin (US 5,639,737) in view of Piatt et al 
(WO 97/34907) as applied to claims 1-4, 7, 8, 1 1, 14-29 and 32-44 above and further in view of 
Ros et al, (Carbohyd. Res., 1996). 

The Examiner states that: 

Rubin teaches as set forth in the previous Office action. Piatt 
teaches as set forth in the previous Ofice action. The reference 
does not teach modified citrus pectin that is prepared 
enzymatically. However, the reference suggests that other 
procedures and experimental conditions may be used to prepare the 
MCP. See paragraph bridging pp 6-7. 

Ros teaches the enzymatic hydrolysis of pectin. See pp 272-3. 
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It would have been obvious to one having ordinary skill in the art 
at the time the invention was made to use any method, such as 
enzymatic, known in the art to depolymerize pectin to arrive at the 
MCP having anti-metastatic activity for use in the method made 
obvious by the combination of Rubin and Piatt, as set forth above. 
Piatt had taught the general physical requirements and suggested 
the use of other methods. Therefore it would be within the scope of 
the aftisan to use the method taught by Ros to prepare an 
appropriate product through routine experimentation with a 
reasonable expectation of success. 

At page 20 of Patentee's December 19 th Reply, Patentee alleges that "Claims 9 and 10 
are rejected under 35 U.S.C. § 103(a) as allegedly being unpatentable over the '737 patent, 
Fujimoto et al., Ros et al., and, Renard et al. Patentee respectfully traverses this rejection to 
the extent it is maintained over the claims as amended. Patentee submits that claims 9 and 10 
are patentable over these references for the same reasons as the claims from which they 
depend, as has been elaborated above. Reconsideration and withdrawal of this rejection are 
respectfully requested." Based on Patentee's failure to substantively respond and 
Requester's arguments, detailed above, Requester request that the Examiner maintain the 
rejection. 

D. The Examiner Properly Rejected The Claims Based On Rubin In View Of 
Piatt And Renard 

At page 21 of the October 18, 2005 Office Action, the Examiner rejects Claims 10 and 
31 under 35 U.S.C. 103(a) as being unpatentable over Rubin (US 5,639,737) in view of Piatt et al 
(WO 97134907) as applied to claims 1-4, 7, 8, 1 1, 14-29 and 32-44 above and further in view of 
Renard et al, (Carbohyd. Res., 1995). 

The Examiner states that: 

The claims have been amended as set forth above. Rubin teaches 
as set forth in the previous Office action. 
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Piatt teaches as set forth in the previous Office action. The 
reference does not teach modified citrus pectin that is prepared 
thermally. However, the reference suggests that other procedures 
and experimental conditions may be used to prepare the MCP. See 
paragraph bridging pp 6-7. 

Renard teaches the thermal hydrolysis of pectin. See pp 156-7, 
section 2. 



It would have been obvious to one having ordinary skill in the art 
at the time the invention was made to use any method known in the 
art, such as thermal, to depolymerize pectin to arrive at the MCP 
having anti-metastatic activity for use in the method made obvious 
by the combination of Rubin and Piatt, as set forth above. Piatt had 
taught the general physical requirements and suggested the use of 
other methods. Therefore it would be within the scope of the 
artisan to use the method taught by Renard to prepare an 
appropriate product through routine experimentation with a 
reasonable expectation of success. 

At page 20 of Patentee's December 19 th Reply, Patentee again alleges that "Claims 9 
and 10 are rejected under 35 U.S.C. § 103(a) as allegedly being unpatentable over the 737 
patent, Fujimoto et al., Ros et ah, and, Renard et al. Patentee respectfully traverses this 
rejection to the extent it is maintained over the claims as amended. Patentee submits that 
claims 9 and 10 are patentable over these references for the same reasons as the claims from 
which they depend, as has been elaborated above. Reconsideration and withdrawal of this 
rejection are respectfully requested." Based on Patentee's failure to substantively respond 
and Requester's arguments, detailed above, Requester request that the Examiner maintain the 
rejection. 
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IV. CONCLUSION 

In view of the arguments presented above, Requester contends that the amended claims 
as well as the newly submitted claims are not patentable over the prior art. Requester respectfully 
requests that rejections of these claims be maintained. 



Dated: January 18,2006 




Reg. No. 32,938 
Attorney For Requester 
Pro-Pharmaceuticals, Inc. 
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Antitumor potential of interferon-gamma: retroviral 
expression of mouse interferon-gamma cDNA in two kinds of 
highly metastatic mouse tumor lines reduces their 
tumorigenicity. 

YaimgihamK, Sevama T . Watanabe Y 

Department of Pathology, Hiroshima University, Japan. 

The antitumor effects of interferon (IFN)-gamma were examined in two 
types of malignant metastatic mouse tumor cell lines following their 
transfection with the IFN-gamma gene by retroviral gene transfer In both 
ovarian and lung tumor lines, but more markedly in the latter, subcutaneous 
(sx.) tumor progression of the IFN-gamma-producing cells was profoundly 
suppressed in the normal syngeneic as well as in athymic nude mice. In 
addition, experimental metastasis via the tail vein of the IFN-gamma 
producers was also suppressed. Lung tumor suppression was abolished by 
X-irradiation of the syngeneic mice or by the administration of 
antiasialoganglioside GM1 antibodies into the nude mice. These results 
suggest that tumor suppression is due to the effect of the tumor-derived IFN- 
gamma on the host antitumor mechanisms including natural killer cells 
Moreover, tumorigenicity of several unrelated tumor cells was significantly 
reduced when s.c. injected as a mixture with the apparently benign IFN- 
gamma-producing lung tumor cells, so that such 'non-malignant 1 IFN- 
gamma-producing cells may have therapeutic benefit against certain other 
malignant tumors. 

PM1D: 8173232 [PubMed - indexed for MEDLINE] 
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PNAS | June 1, 1986 1 vol. 83 | no. 1 1 1 3949-3953 
Copyright © 1986 by the National Academy of Sciences 

Purification, Characterization, and 
Antitumor Activity of Nonrecombinant 
Mouse Tumor Necrosis Factor 

Katsuyuki Haranaka, Elizabeth A. CarsweU, 

Barbara D. Williamson, Jay S. Prendergast, Nobuko Satomi, 

and Lloyd J. Old 



Mouse tumor necrosis factor (TNF) was purified from serum 
through a series of steps, and each step was monitored for L-cell 
cytotoxicity m vitro and tumor-necrotizing activity in vivo The 
two activities copurified and could not be dissociated. Purified 
mouse TNF has a specific activity of 2.2 x 10 7 (L-cell assay in 
the absence of actinomycin D) and 1 u g causes necrosis of the 
standard TNF-sensitive sarcoma Meth A. TNF has a M of 39,000 
± 2000 by gel filtration and a M r of 16,000-18,000 by 
NaDodS0 4 /PAGE. Both molecular weight forms display 
cytotoxic and necrotizing activities. TNF has a pi of 3 9 and is 
destroyed by trypsin, protease, elastase, and a -chymotrypsin but not by neuraminidase or naoain These 
charactenst.es of nonrecombinant mouse TNF clearly resemb.e those of r^Th!7Z ™St 
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ARTICLES 

Antitumor activity of SCH 66336, an 
orally bioavailable tricyclic inhibitor of 
farnesyl protein transferase, in human 
tumor xenograft models and wap-ras 
transgenic mice 



This Article 
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M Liu, MS Bryant, J Chen, S Lee, B Yaremko, P Lipari, M 
Malkowski, E Ferrari, L Nielsen, N Prioli, J Dell, D Sinha, J 
Syed, WA Korfmacber, AA Nomeir, CC Lin, L Wang, AG 
Taveras, RJ Doll, FG Njoroge, AK Mallams, S Remiszewski, 
JJ Catino, VM Girijavallabban and WR Bishop 
Department of Biological Research-Oncology, Schering-Plough Research Institute, Kenilworth, New Jersey 07033, USA. 

We have been developing a series of nonpeptidic, small molecule farnesyl protein transferase inhibitors 
that share a common tricyclic nucleus and compete with peptide/protein substrates for binding to 
farnesyl protein transferase. Here, we report on pharmacological and in vivo studies with SCH 66336 a 
lead compound in this structural class. SCH 66336 potently inhibits Ha-Ras processing in whole cells 
and blocks the transformed growth properties of fibroblasts and human tumor cell lines expressing 
acttvated Ki-Ras proteins. The anchorage-independent growth of many human tumor lines that lack an 
act.vated ras oncogene is also blocked by treatment with SCH 66336. In mouse, rat, and monkey 
systems, SCH 66336 has excellent oral bioavailability and pharmacokinetic properties. In the nude 
mouse, SCH 66336 demonstrated potent oral activity in a wide array of human tumor xenograft models 
including tumors of colon, lung, pancreas, prostate, and urinary bladder origin. Enhanced in vivo 
efficacy was observed when SCH 66336 was combined with various cytotoxic agents 
(cyclophosphamide, 5-fluorouracil, and vincristine). In a Ha-Ras transgenic mouse model, prophylactic 
treatment with SCH 66336 delayed tumor onset, reduced the average number of tumors/mouse and 
reduced the average tumor weight/animal. In a therapeutic mode in which gavage treatment was initiated 
after the transgenic mice had developed palpable tumors, significant tumor regression was induced by 
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Immunology 

Dendritic Cells Strongly Boost the 
Antitumor Activity of Adoptively 
Transferred T Cells In vivo 

Yanyan Lou 1 , Gang Wang 1 , Gregory Liz^e 1 , Grace J. Kim 1 , 
Steven E. Finkelstein 2 , Chiguang Feng 2 , Nicholas P. Restifo 2 
and Patrick Hwu 1 

1 Department of Melanoma Medical Oncology, The University of Texas M D 
Anderson Cancer Center, Houston, Texas; and 2 National Cancer Institute 
National Institutes of Health, Bethesda, Maryland 
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Dendritic cells (DCs) have been well characterized for their 
ability to initiate cell-mediated immune responses by stimulating 
naive T cells. However, the use of DCs to stimulate antigen-activated T cells *, vivo has not been 
investigated. In this study, we determined whether DC vaccination could improve the efficacy of 
activated, adoptively transferred T cells to induce an enhanced antitumor immune response Mice 
bearing B16 melanoma tumors expressing the gplOO tumor antigen were treated with cultured activated 

Ce, ' S trans g enic for a T-cell receptor specifically recognizing gplOO, with or without concurrent 
peptide-pulsed DC vaccination. In this model, antigen-specific DC vaccination induced cytokine 
production, enhanced proliferation, and increased tumor infiltration of adoptively transferred T cells 
Furthermore, the combination of DC vaccination and adoptive T-cell transfer led to a more robust 
antitumor response than the use of each treatment individually. Collectively, these findings illuminate a 
new potential application for DCs in the in vivo stimulation of adoptively transferred T cells and may be 
a useful approach for the immunotherapy of cancer. 
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3R-Project 94-04 

Lrll!! r * ta ^ ted r e P° rter 9 ene expression to improve and fzL f «Z£ 
refine traditional models of Tumor growth and metastasis 9 ""~ u °° 

S. Vorburger 

SwteS' R6SearCh: ViSCeral Trans P |antation Surgery. University Hospital Bern. CH-3010 Bern, 
st^h ^.vorburaer ^lnsejj^h 

Keywords: mice; rat; tumour, MMse^ 

Duration: 2 years End of the Project: 2007 

Background and Aim 

" ?Jn^lS nSf f Cti ° n 01 1Um ° r Cel,S WOU,d e,iminate the necessity for stably transfected cell lines 
Re-activation of the human telomerase reverse transcriotas* rhTFRT\ ic ^ „«r,„~. • . * 

Method and Results 

in progress (present status) 

detect.on of the reporter gene by BLI. Further methods will include: ln-vlli:W^W£^ 
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Synergistic chemsensitization and inhibition of tumor growth 

' XZ* taStaSls b * ? e antise ™ oligodeoxynucle^de ^ 
clustenn gene in a human bladder cancer model. 

MiyakeH, HaraJ, KamidonoJ, GJeayeME. 

MS S ver General » v ™> ^ 

EST" ^ Xpressi0n is up-regulated in several normal and malignant 

SiS?.^ A,th ° Ugh rCCent Studies have demonsST 
S <t f 5 T ? e ff SSi0n a S a, ' nst various of apoptotic 

Snt ih5^ ^ ?! \f dUSterin in 11,6 ac ^ uisition of a ^mpy- 
JffS P henot yP« ,n bla .dder cancer remains unknown. The objectives of 

OTkS^ tntST^ Wh6ther r tiSenSC (AS) oHgodeoxyUeotide 
(UUN) targeting the clustenn gene enhances apoptosis induced by cisolatin 

and to evaluate the usefulness of combined treZent with A S clusterin 

ODN and cisplat.n ,n the inhibition of KoTCC-1 tumor growth and 

SS?H m ; h T" b,addCr C3nCer KoTCC - 1 ™™ WeTnSy 
revealed the dose-dependent and sequence-specific inhibition of clusterin 
expression by AS clusterin ODN treatment irKoTCcTceus at both mRNA 
and prolan levels. Clusterin mRNA was increased in a dose-dependent 
manner by cisp atin treatment at concentrations < or -i hntfnTST 
clustenn mRNA up-regulation induced by 10 mg/ml cispE peaked bv 48 
h post-treatment and began decreasing by 72-h pWaCnt Ahhouch 
Aere was no significant effect on growth of KoTCC- 1 3! A cluS 

KoTCcTe7 SIgn ^ lcan ! , y enhanced ^splatin chemosensitivfty of 
RoILC-1 cells in a dose-dependent manner, reducing the IC(50) by >50% 
Characterise apoptotic DNA ladder formation and cleavage o M 

i^tDNS Pr0t f ? T S detCC,ed after COmblned ^tmemwmfls 
clustenn ODN and c.splat.n but not either agent alone. In vivo systemic 
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University of Southern California _ j 

r . Open Window 

Investigator(s): Qing Zhou., M.D., Ph D - 

Award Type: Career Development AwarH<; > Postdoctoral FHtohjn 

Award Cycle: 1^97rCycle III> rrQ „ ((l . , TO ni ~ c 

ujtycmj Grant #:3FB-0 125 Award Amount: $75,599 

Research Priorities 

Innovative Treatme ntModal^^ 



Initial Award Abstract (1997) 

At the time of diagnosis, over 60% of breast cancer patients will have disease that has spread 
(metastasis) from the pnmary site in the breast to other parts of the body. While the primary tumor 
can be removed, there is no adequate therapy for preventing the spread of the tumor to secondary 
sites. We have been studying an anti-metastatic protein from the venom of the Southern copperhead 
snake, called contortrostatin (CN). This protein blocks the function of a group of cell surface 
receptors called integrins, which are the key cellular receptors that allow cancer cell attachment 
movement, and migration in the body. Thus, the mtegrins on cancer cells are prime targets to ' 
develop new drugs and treatment modalities. Presently we use an experimental model where mice 
are implanted with human breast cancer cells in the mammary fat tissue to test CN for blockage of 
tumor growth and metastasis. Daily injections of CN into these tumors slows their growth rate and 
also reduces their metastatic spread by >9 5 o/. We have evidence that this effect of CN is due to a 
combination of three effects which include (i) impeding invasion of the cancer cells into blood 
vessels, („) preventing the attachment of cancer cells to the blood vessel wall, and (iii) blocking new 
blood vessel growth (angiogenesis) into tumors. 

Gene therapy is one of the most promising recent developments in medicine. Using a non-disease 
causing retrovirus, new genes can be integrated into the chromosomes of cells. These genes can 
make new proteins with therapeutic functions. We plan to use this approach to mtroduce the CN 
gene into cells called myoblasts, which are precursors of muscle cells. The myoblast cells will be 
.mplanted into the tumors, or other appropriate sites in the animals, to produce CN. We anticipate 
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Cancer Research Vol 55, Issue 22 5296-5301, Copyright O 1995 by American 
Association for Cancer Research 



ARTICLES 

Inhibition of tumor growth and 
metastasis by an immunoneutralizing 
monoclonal antibody to human vascular 
endothelial growth factor/vascular 
permeability factorl21 

M Asano, A Yukita, T Matsumoto, S Kondo and H Suzuki 

Bioscience Research Department, Tsukuba Research Laboratory, Toagosei 
Co., Ltd., Ibaraki, Japan. 
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We elucidated the relationship between vascular endothelial ' Articles by Suzuki , h 
growth factor/vascular permeability factor (VEGF/VPF), which is a potent angiogenic factor, and the 
growth of primary and metastatic tumors using an immunoneutralizing monoclonal antibody against 
human VBGF/VPF 121. The monoclonal antibody, MV303, suppressed the growth of human umbilical 
ve,n endothelial cells (HUVEC) induced by VEGF/VPF121 or VEGF/VPF165 but did not inhibit its 
growth induced by basic fibroblast growth factor. MV303 inhibited the binding of 125I-VEGF/VPF121 
to HUVEC We examined the effects of M V303 on tumor angiogenesis using a membrane chamber 
packed with the human fibrosarcoma cell line HT-1080 and implanted s.c. into BALB/c mice The 
neovasculanzation induced by HT-1080 was inhibited by the i.v. injection of MV303 at a dose of 100 
micrograms/mouse. Furthermore, the growth of solid tumors of s.c. implanted HT-1080 in BALB/c nude 
mice was almost completely inhibited by the i.v. and s.c. administration of MV303 ten times from day 1 
at a dose of 1 00 micrograms/mouse (T/C values of tumor volume at day 1 8 were 0 20 and 0 1 8 
respectively). Tumor growth was suppressed when MV303 was administered, even from eight days after 
tumor inoculation. MV303 suppressed the increase in lung weight caused by experimental metastasis 

"5 ^AnT Ula,i ° n ° f CUUUred HT " 1080 06,15 10 BALB/C nude mice The life s Pa™ ^ the mice treated 
with MV303 were significantly prolonged. These results indicated that VEGF/VPF played an important 
role in both primary and metastatic tumor growth as a tumor angiogenesis factor MV303 an 
immunoneutralizing monoclonal antibody against VEGF/VPF, potently inhibited both primary and 
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Inhibition of tumor growth and metastasis of rodent tumors by 
the angiogenesis inhibitor O-(chloroacetyl-carbamoyl) 
fumagillol (TNP-470; AGM-1470). 

Yamaoka M , Yamamoto T, Masaki T Ikevama S . SudoK, Fujita T 

Pharmaceutical Research Laboratories III, Takeda Chemical Industries Ltd 
Osaka, Japan. 

The effect of the potent angiogenesis inhibitor O-(chloroacetyl-carbamoyl) 
fumagillol (TNP-470), a semisynthetic analogue of fumagillin, on tumor 
growth and metastasis was studied using rodent tumors. Injection of TNP- 
470 s.c. inhibited tumor growth in a dose-dependent manner, and the tumor 
sizes of B16BL6 melanoma, M5076 reticulum cell sarcoma, Lewis lung 
carcinoma, and Walker 256 carcinoma were maximally reduced to 16, 10, 
17, and 4% of that in the respective control. The activity of TNP-470 upon 
i.v. injection was slightly weaker than that following s.c. injection This 
tendency was observed for all the tumors tested. Injection i.v. (infusion) of 
TOP-470 increased the life span of Walker 256 carcinoma-bearing rats by 
183% over the control, while bolus i.v. injection increased the life span by 
only 47%. TNP-470 reduced the number of pulmonary metastatic foci of i v 
inoculated B16BL6 melanoma in a dose-dependent manner, and the number 
of metastatic foci was reduced to 10% of that in the control by treatment 
with TNP-470 at 60 mg/kg, 3 times/week. The mean survival time of 
B16BL6 tumor-bearing mice treated with TNP-470 using this regimen was 
extended by 56% over that of control mice. TNP-470 at 10 mg/kg every day 
also reduced the number of metastatic foci of M5076 sarcoma in the liver 
after resection of the tumor from the primary site. Adriamycin at the same 
dose only slightly reduced the number of metastatic foci, even though TNP- 
470 and Adriamycin showed roughly equal inhibitory activity against 
M5076 sarcoma growth. TNP-470 extended the mean survival time of 
M5076 tumor-bearing mice by more than 100% over that of control mice at 
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of the enclosed documents. 
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REVOCATION OF POWER OF 

ATTORNEY WITH 
NEW POWER OF ATTORNEY 
AND 

CHANGE OF CORRESPONDENCE ADDRESS 



Control Number 



Filing Date 



First Named Inventor 
Art Unit " 



Examiner Name 



Attorney Docket Number 



95/000074 



1/1 3/2005 



Van Cheng 



1623 



Leigh C. Maier 



8991S.010300 



I hereby revoke all previous powers of attorney given in the above.identifi.ri application 

□ A Power of Attorney is submitted herewith. 



OR 



0 J hereby appoint the practitioners 



associated with the Customer Number: 



32.361 



□ Please change the correspondence address for the above-identified applicati 



ion to: 



Q The address associated with 
Customer Number: 



OR 



32,361 



— ] Firm or 
— 1 Individual Name 



Address 



City 



Country 



Telephone 



| State j" 



j Email | 



I am the: 

0 Inter-Partes Reexamination Requester. 

pj Assignee of record of the entire interest. See 37 CFR 3 7 1 

Statement under 37 CFR 3.73(b) is enclosed (Form PTO/SB/96) 



Signature 



Name 



Date 



SIGNATURE of Applicant or Assignee of RecoTd" 



David Plan. CEO, Pro-Prarmaceutfcals. inc. ■ ln,er-P ar ,es Reexamination Requester 



January 1 8. 2006 



NOTE: Signatures of 3 |] the inventors or assignees or r*c»rd of tho • . — T" . 

»gnaiureisrcqdred, see odoW. ^ rocord of ™ enl;rr ,ntcros * « 



Telephone | 617 559-0033 
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and Trademark Off w ij S Department of Commerce P O Box i«Oi^J^^Sf^2??, b ? r l Bn ' Should * t0 me Chief Intormqtiofi Orncer US P 
AOORESS. SEN D TO: Commtesionr for PatenWp.X^ S5ND F6E * OR COMP^e^RMS TO ™ 
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FISH & NEAVE IP GROUP 

ROPES & GRAY LLP 

ONE INTERNATIONAL PLACE BOSTON. MA 02110-2624 617-951-7000 F 617-951-7050 
BOSTON NEW YORK PALO ALTO SAN FRANCISCO WASHINGTON. DC www.ropesgray.com 

April 20, 2007 DavidP.Halstead.PhJ). 

(617)951-7615 
dhalstead@ropesgray.com 

BY REGISTERED MAIL 
RETURN RECEIPT REQUESTED 

David Piatt, Ph.D. 

12 Appleton Circle 

Newton Center, Massachusetts 02459 

Re: United States Patent Application Number 1 0/657,383 

Dear Dr. Piatt: 



In the above-referenced application, we have considered whether you should be named an 
inventor on this patent application. We believe it is in the best interests of all concerned to establish the 
proper inventorship for this application. A copy of the pending claims and the published application arc 
enclosed for your reference. vv 

On the basis of statements you have made in the reexamination in this patent family and the 

tSSSSS*" to those ^ reexamina tion - we conclude that y™ should be ™* « 

«pn !„ nZZfu^' we / ttach 3 Su PPlemental Declaration and Declaration of Added Inventor for you to 
anTrlZ f mem to "us " " inVent ° r ' ^ ^ ™ Assi ^ ment Please si g» enclosed documents 

to establShlSr fK Cl0Sing 8 Dec,aration Under 37 C p R- § 1-131 for your signature, in order 
to establish that the date of this invention is prior to March 27, 2001 . 

We request that these documents be executed and returned by May 4, 2007. If you believe vou 

££££ Tf rr f h resp r to ; hese c,aims > p,ease conta « ™ s ° «* 1 »£S5£ ss^ 

your position. If you do not return these documents or contact us by May 4, we will assume that von 
refuse to sign these documents. We look forward to hearing from you scL * 

Sincerely, 

David P. Halstead 
/JAF 

Enclosures 

cc: Mr. Joseph Grimm (w/enc.) 

Barry J. Schindler, Esq. (w/enc.) 
Matthew P. Vincent, Esq. 

10428892 J 



»v»i-rr\v rnnnwMCUt HALS 



617-928-3450 



T-981 P. 003/052 F-! 



PTO/SB/04 (07-06) 
Approved for use through 01/31/2007. OMB 0861-0032 

TfoHniiioil OfllMi 1 1 O ncnAhritniv .» ~ 



Attorney Docket Number 


ion uwbss * cfepbys a valid OMB control number. 

104831-0002-103 I 


First Named Inventor 


Yan Chang 


COMPLETE IF KNOWN 


Application Number 


10/657,383 


Filing Date 
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1623 


Examiner Name 


L C. Maier 



SUPPLEMENTAL 
DECLARATION FOR UTILITY 
OR DESIGN 
PATENT APPLICATION 
(37 CFR1.67) 



I hereby declare that ^ 
Each Inventor's residency mailing address, and citizenship are as stated below next to the* name 
S°s ^gnty *» h ™^>««» "*« ^rvvhich is claimed and for which a 



METHOD FOR ENHANCING THE EFFECTIVENESS OF CANCER THERAPIES 



the specification of which 

[ | is attached hereto 
OR 

fx] was filed on (MM/DD/YYYY) £ 



(THio of the invention) 



Applfcatfon Number 



09/08/2003 I as United States Application Number or PCT International 



10/657,383 



and was amended on (MM/DIVYYYY) 



09/08/2003 
12/23/2003 
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Foreign Flllno Date 
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Priority 
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[_] Additional foreign application numbers are listed on a supplemental priority data sheet PTO/5 
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ASSIGNMENT 



WHEREAS, I; David Piatt, together with co-inventor Yan Chang, have invented a 
SSSf H r R ENHANCING THE EFFECTIVENESS OF 
SS^ d6SCnbed m " aPPhCati0n f ° r ^ Patent of * e United States, the 



I ] is being executed on even date herewith; and is about to be filed in the United 
States Patent Office; 

[ X ] was filed on September 8, 2003 as Application No. 10/657,383; 
I ] was patented under U.S. Patent No__ on 



WHEREAS, Prospect Therapeutics, Inc., (hereinafter "ASSIGNEE") a coraoration 
Sl^^^ — to acouire an interest therein in 

representatives, my entire right, title and intere^a^ A . 

mmmm 

collect damages an^Srecc^S °" s . or J^"ers Patent including the right to sue for and 
^3 fr °™ P rosecuUon » exploitation, or defense of rights and registrars 
ASSIGNEE to apply for and obtain from competent authorities in all countries oTthe world any 
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and all Letters Patent by attorneys and agents of ASSIGNEE'S selection and the right to procure 
2Sf £ ? Lefrs Patent to ASSIGNEE for its own name as assignee of to entire 
right, title and interest therein; 

AND, I hereby further agree for myself and my executors and administrators to execute 
upon request any other lawful documents and likewise to perform any other lawful acts which 
may be deemed necessary to secure rally foeiiforesaid invention to said ASSIGNEE its 

fhfrr^ "T" 7* *• 8al ^ resentatives > b * * ^ or their expense and charges, Including 
toe execution of applications for patents in foreign countries, and the execution If substitution, 
reissue, divisional or continuation applications and preliminary or other statements and the 
giving of testimony m any interference or other proceeding in which said invention or any 
application or patent directed thereto may be involved; 

m J^'r d u h T by aUth °, rize 311(1 request the Commissioner of Patents of the United States 

Wnn r •SlS'iJSS 38 ShM be « mntod Up ° n Said a PP lication or applications based 
thereon to said ASSIGNEE, its successors, assigns, and legal representatives 
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ABSTRACT 



The efficacy of conventional cancer therapies such as sur- 
gery, chemotherapy and radiation is enhanced by the use of 
a therapeutic material which binds to and interacts with 
galectms. The therapeutic material can enhance apopiosis 
thereby increasing the effectiveness of oncolytic agents It 
can also inhibit angiogenesis thereby moderating tumor 
growth and/or metastasis. 
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METHOD FOR ENHANCING THE 
EFFECTIVENESS OF CANCER THERAPIES 

RELATED APPLICATION 
[0001] This patent application claims priority of U.S. 
Provisional Patent Application Serial No. 60/299,991 filed 
Jun. 21, 2001, and entitled "Method for Enhancing the 
Effectiveness of Cancer Therapies," 

FIELD OF THE INVENTION 
[0002] This invention relates generally to methods and 
materials for the treatment of cancer. More specifically, the 
invention relates to methods and materials for enhancing the 
effectiveness of cancer therapies. 

BACKGROUND OF THE INVENTION 
[0003] Conventional treatment for cancers involves the 
use of chemotherapeutic agents, radiation, and surgery, 
cither alone or in combination. The medical arts have 
developed a number of treatments based upon the foregoing 
therapies. The present invention is directed to specific mate- 
rials which can act to enhance the effectiveness of the 
foregoing therapies. 

[0004] Oakclins comprise a family of proteins which arc 
expressed by plant and animal cells and which bind 0-ga- 
lactoside sugars. These proteins can be found on cell sur- 
faces, in cytoplasm, and in extracellular fluids. They have a 
molecular weight in the general range of 29-34 kD; they 
bave an affinity for (5-galactosidc containing materials, and 
have been found to play a number of important roles in 
biological processes including cell migration, cell-cell adbe- 
sion, angiogencsis, cell fusion and other cell-cell interac- 
tions, as well as immune-based reactions and apoptosis. As 
such, the role of galectins is very strongly tied to cancer and 
other proliferative diseases. While there arc a large number 
of galectins which manifest the foregoing activities, galcc- 
tin-3 and galectin-1 have been strongly implicated in con- 
nection with cellular processes involving cancers. 

[0005] Galeclin-3 is a carbohydrate binding protein hav- 
ing a molecular weight of approximately 30,000. It is 
composed of two distinct structural motifs, an ammo-termi- 
nal portion containing Gly-X-Y tandem repeats which are 
characteristic of collagens, and a canboxyl-terminal portion 
containing a carbohydrate binding site. Galectin-3 is found 
in almost all tumors, and has a binding affinity for P-galac- 
toside-contaiuing glyco-conjugates. Galectin-3 is believed 
to play a role in mediating cell-cell interactions and thereby 
fostering metastasis. It has been found that cells which have 
high expressions of galectin-3 are more prone to metastasis 
and are more resistant to apoptosis induced by chemo- 
therapy or radiation. It has also been reported in the litera- 
ture that galeciin-3 plays a role in promoting angiogencsis. 

K???, ^ Gttleclin - 1 » • hi gMy conserved homodimer of 
14-15 kD and is one of the most abundant of the galectins 
It binds to laminin which has been found to exert strong 
regulatory effects on cellular interactions such as adhesion 
proliferation, migration and differentiation. In this regard' 
galeclin-1 has been found to strongly influence these pro- 
cesses in various cells. It is believed to be implicated in the 
secretion of a number of cellular growth factors and inter- 
teulcins. Galeclin-1 has been found to be expressed at very 
high levels in many cancer cells and is sirongjy implicated 
in metastasis. ^ 1 u 



[0007] In accord with the present invention, it has been 
found that certain therapeutic materials can bind to galectins 
thereby inactivating them toward interaction with other 
carbohydrate materials and/or cells. Specifically, it has been 
found that treatment of galectin bearing cells with the 
therapeutic materials of this invention can inhibit the inter- 
action of those cells with other cells and/or biomolecules 
and thereby inhibit angiogencsis and enhance the efficacy of 
apoptosis-mducing therapies such as chemotherapy or radia- 
tion. Furthermore, these materials can inhibit cell-cell inter- 
actions and thereby enhance the effectiveness of surgical 
therapies by inhibiting metastases, which are often initiated 
by surgical dislodgement of cells. 

[0008] As will be explained in detail hereinbelow, the 
materials of the present invention are generally comprised of 
natural or synthetic polymers and oligomers. They are very 
low in toxicity and interact syncrgisrically with heretofore 
employed cancer therapies so as to increase the effectiveness 
thereof. Through the use of the present invention, the 
dosages of potentially toxic therapies such as chemothera- 
pies and radiation may be reduced, likewise, the effective- 
ness of surgical therapies is enhanced by the use of the 
present invention. For example, since the methodology of 
the present invention acts to inhibit the post-surgery meta- 
static process, use of this invention allows a surgeon to 
implement more aggressive surgical therapies without being 
limited by the possibility of precipitating metastatic events. 
These and other advantages of the invention will be dis- 
cussed hereinbelow. 

BRIEF DESCRIPTION OF THE INVENTION 
[0009] There is disclosed herein a method for enhancing 
the efficacy of a therapeutic treatment for cancer in a patient. 
The treatment being enhanced may comprise chemotherapy, 
radiation therapy, surgery and combinations thereof. The 
method of the present invention comprises administering to 
a patient a therapeutically effective amount of a compound 
which binds to a galectin. This compound may be admin- 
istered prior to, after, or concomitant with the other treat- 
ment. 

[0010] A preferred class of therapeutic materials of the 
present invention comprises a polymeric backbone having 
side chains dependent therefrom. The side chains arc termi- 
nated by a galactose or arabinosc unit. This material may be 
synthetic, natural, or semi-synthetic. In one particular 
embodiment, the therapeutic compound comprises a sub- 
stantially demcthoxylaled polygalacturonic acid backbone 
which is interrupted with rhamnose residues. 
[0011] In general, the materials of the present invention 
have a molecular weight in excess of 300 dalton. One 
specific group of materials has a molecular weight in the 
range of 300 to 2,000 daltons. In those instances where the 
materials of the present invention are based upon complex 
carbohydrates such as pectins, a preferred group of materials 
has a molecular weight in the range of 1-50 kilodaltoo. The 
therapeutic materials of the present invention may be admin- 
istered orally, by injection, transdermally, or by topical 
application, depending upon the specific type of cancer 
being treated, and the adjunct therapy. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0012] The present invention recognizes that the effective- 
ness of conventional cancer therapies such as chemotherapy, 
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surgery and radiation can be enhanced through the use of a 
therapeutic material which interacts with galectics. 

[0013] While galectics are known to bind galactose and 
other such simple sugars in vitro, those simple sugars are not 
therapeutically effective in moderating galcctin mediated 
cellular processes in vivo. While not wishing to be bound by 
speculation, the inventors hereof presume that relatively 
small sugar molecules arc incapable of sustainably blocking, 
activating, suppressing, or otherwise interacting with other 
portions of the galectia protein. Therefore, preferred mate- 
rials for the practice of the present invention generally 
comprise molecules which contain an active galectin bind- 
ing sugar site, but which have somewhat higher molecular 
weights than simple sugars. Such molecules preferably have 
a minimum molecular weight of at least 300 daltons, and 
most typically a minimum molecular weight in the range of 
300-2,000 daltons. Some specifically preferred materials 
have yet higher molecular weight ranges. A preferred class 
of therapeutic materials comprises oligomeric or polymeric 
species having one or more sugars such as galactose or 
arabinose pendent therefrom. The oligomeric or polymeric 
backbone may be synthetic or organic. Materials of this type 

are disclosed in U.S. Pat. No. (EX Ser. No. 09/750, 

726) the disclosure of which is incorporated herein by 
reference. Such materials will preferably have a molecular 
weight in the range of 300-50,000 daltons and one particular 
material comprises a cellulose backbone with galactose 
terminated side chains pendent therefrom. It should be kept 
in mind that there is some inherent uncertainty in molecular 
weight measurements of high molecular weight carbohy- 
drates, and measured molecular weights will be somewhat 
dependent on the method used for measuring the molecular 
weight. Molecular weights given herein are based on vis- 
cosily measurements, and such techniques are known in the 
an. 

[0014] One group of materials falling within this general 
class comprises a substantially demethoxylated polygalac- 
turonic acid backbone having rhamnose residues pendent 
therefrom. It is believed that in materials of this type, the 
terminal galactose or arabinose units pendent from the 
backbone bind to galcctin proteins. The remaining bulk of 
the molecule potentiates the compound's action in moder- 
ating immune system response; and as discussed herein- 
above, the inventors, while not wishing to be bound by 
speculation, beKcvc that the remaining bulk of the molecule 
either interacts with remaining portions of the galectin 
protein and/or prolongs the binding of the sugar portion 
thereto. Materials of this general type are described by 
formulas I, II and IIJ hereinbelow, and it is to be understood 
that yet other variants of this general compound may be 
prepared and utilized in accord with th e principles of the 
present Invention. 
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[0016] Pectin is a complex carbohydrate having a highly 
branched structure comprised of a polygalactuxonic back* 
bone with numerous branching side chains dependent there* 
from. The branching creates regions which are characterized 
as being "smooth- and M hairy.** It has been found that pectin 
can be modified by various chemical, enzymatic or physical 
treatments to break the molecule into smaller portions 
having a more linearized, substantially dcmclhoxylated 
porygalacturonic backbone with pendent side chains of 
rbaronose residues having decreased branching. This mate- 
rial is known in the art as modified pectin, and its efficacy in 
treating cancer has been established; although galectin 
blocker materials of this type have not been used in con- 
junction with surgery, chemotherapy or radiation. 

[0017] U.S. Pat. No. 5,895,784, the disclosure of which is 
incorporated herein by reference, describes modified pectin 
materials, techniques for their preparation, and use of the 
material as a treatment for various cancers. The material of 
the '784 patent is described as being prepared by a pH based 
modification procedure in which the pectin is put into 
solution and exposed to a series of programmed changes in 
pH which results in the breakdown of the molecule to yield 
therapeutically effective modified pectin. The material in the 
*784 patent is most preferably prepared from citrus pectin; 
although, it is to be understood that modified pectins may be 
prepared from pectin starting material obtained from other 
sources, such as apple pectin and the like. Also, modification 
processes may be accomplished by enzymatic treatment of 
the pectin, or by physical processes such as heating. Further 
disclosure of modified pectins and techniques for their 
preparation and use are also disclosed in VS. Pat. No. 
5,834,442 and U.S. patent application Ser. No. 08/024,487, 
the disclosures of which are incorporated herein by refer- 
ence. Modified pectins of this type generally have molecular 
weights in the range of 1-50 kilodalton, and a preferred 
group of such materials has an average molecular weight in 
the range of 1-15 kilodalton, with a specific group of 
materials having a molecular weight of about 10 kilodalton. 

[0018] As disclosed in the prior art, such modified pectin 
materials have therapeutic efficacy against a variety of 
cancers. These materials interact with galectins, including 
galectin-1 and galectin-3, and in that regard also have 
efficacy against immune based diseases. In accord with the 
present invention, the effect of conventional cancer therapies 
fa enhanced by use of pectin materials and other materials 
which interact with galectins. These materials may be 
administered orally; or by intravenous injection; or by 
injection directly into an affected tissue, as for example by 
injection into a tumor site. In some instances the materials 
may be applied topically at the time surgery is carried out. 
Also, other techniques such as transdermal delivery systems, 
inhalation, subcutaneous implantation, or the like may be 
employed. 

[0019] Radiation therapy for cancer, which includes 
gamma radiation as well as particle beams* and oncolytic 
chemotherapeutic agents are cytotoxic, and their effective- 
ness in treating cancer is based upon the fact that cancerous 
cells arc generally more sensitive to such cytotoxic therapies 
than arc normal cells either because of their rapid metabo- 
lism, or because they employ biochemical pathways not 
employed by normal cells. It is believed that these therapies 



exert their cytotoxic effects by activating programmed cell 
death, also referred to as apoptosis. Cells undergo apoptosis 
when they undergo a critical level of damage. A balance 
between the activities of apoptotjc and anti-apoptotic intra- 
cellular signal transduction pathways is important toward a 
cell's decision of whether to undergo apoptosis or to attempt 
internal repair. It has been demonstrated that galectins, and 
specifically galectin-3, are involved in both apoptosis resis- 
tance and tumor progression. 

[0020] -Galectin-3 has been implicated in inhibiting apo- 
ptosis in cells treated with oncolytic agents such as cisp latin, 
genistcin and the like. It was found that genistcin effectively 
induces apoptosis, without detectable cell cycle arrest, in 
BT549 ceUs, which comprise a human breast epithelial cell 
line that does not express detectable levels of galectin-3. 
However, when galectin-3 trahsfected BT549 cells are 
treated with genistcin, cell cycle arrest at the G(2)/M phase 
lakes place without apoptosis induction (Lin et al. Galec- 
tin-3 mediates genistein-induced G(2)/M arrest and inhibits 
apoptosis. Carcinogenesis 2000 November, 21(ll);1941-5). 
It was also found that although BT549 cells undergo anoikis, 
galectin-3 overexprcssing BT549 cells respond to the loss of 
cell adhesion induced by Gl arrest without detectable eel) 
death. Studies also suggest that galectin-3 is a critical 
determinant for anchorage -independent cell survival of dis- 
seminating cancer cells in tho circulation during metastasis. 
(Kim et aL Cell cycle arrest and inhibition of anoikis by 
galectin-3 in human breast epithelial cells. Cancer Res. 1999 
Aug. 15; 59(16):4148~54). 

[0021] Galectin-3 has also been shown to protect cells 
from apoptosis by moderating cell-cell and cell-matrix inter- 
action, and has been shown to be involved in tumor pro- 
gression and metastasis. When galectin-3 transfected human 
breast cancer cells are compared with their parent cell line 
which do not express galectin-3, it is found that the over- 
expressing cells: (1) bad a significantly enhanced adhesion 
to laminin, fibroncctin and vitronectin exerted both directly 
and/or via increased expression of specific in te grins; the 
cells also exhibited (2) a remodeling of those cytoskeletal 
elements associated with cell spreading, i.e. microfilaments; 
and (3) enhanced survival upon exposure to different apo- 
ptotic stimuli such as cytokine and radiation (M atarrese et al. 
Galectin-3 overcxprcssion protects from apoptosis by 
improving cell adhesion properties. Int. J Cancer 2000 Feb. 
15; 85(4):545-54). 

[0022] The role of galectins in promoting angiogenesis has 
also been shown. It is known that in order for a primary 
tumor to grow or metastasize the cell must release chemical 
information instructing endothelial cells to form blood ves- 
sels which nourish and support the tumor cell. Galectins 
have also proven to be involved in the processes of metasta- 
sis and angiogenesis. It is shown that galectin-3 affects 
chemotaxis and morphology, and stimulates capillary rube 
formation of HUV-EC-C in vitro and angiogenesis in vivo. 
Endothelial cell morphogenesis is a carbohydrate -dependent 
process which is neutralized by specific sugars and antibod- 
ies. These findings demonstrate that endothelial cell surface 
carbohydrate recognition events can induce a signaling 
cascade leading to the differentiation and angiogenesis of 
endothelial cells (Nangia-Makker el al. Galectin-3 induces 
endothelial cell morphogenesis and angiogenesis. Am J 
Pathol 2000 March; 156(3):899-909). The materials of the 
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present invention have been demonstrated to interact with 
galectins and inhibit angiogenesis. 

[0023] Clearly, galectins in general and galectin-3 in par- 
ticular have been demonstrated to have diverse and very 
significant effects on the growth and proliferation of cancer 
cells. Furthermore, compounds which block or neutralize the 
activity of galectins inhibit angiogenesis and promote apo- 
ptosis. Therefore, such material will beneficially enhance the 
effects of oncolytic therapies. Also, it has been demonstrated 
that such materials will strongly inhibit angiogenesis and/or 
metastasis; therefore, these materials will prevent or mini- 
mize metastatic events induced by surgical disruption of a 
tumor site. 

[0024] In accord with the present invention, a galectin 
binding therapeutic material is administered to a patient, in 
combination with conventional therapies such as surgery, 
radiation or chemotherapy. The material is most preferably 
administered prior to the administration of the conventional 
therapy, so as to allow it suflBcient time to interact with and 
bind to galectins in the tumor or in non-cancerous cells. 
Depending on the nature of the cancer and the therapy! 
administration of the galectin binding therapeutic material' 
may be continued while the other therapy is being admin- 
istered and/or thereafter. Administration of the galectin 
binding material may be made in a single dose, or in multiple 
doses. In some instances, administration of the therapeutic 
material is commenced at least several days prior to the 
conventional therapy, while in other instances, administra- 
tion is begun either immediately before or at the time of the 
administration of the conventional therapy. In some 
instances, particularly with regard to surgical therapies, the 
carbohydrate material may be advantageously administered 
both before, during and after the therapy. 

[0025] The foregoing discussion has been primary 
directed toward modified pectin materials and materials 
which interact with galectins-1 and 3; however, it is to be 
understood that other galectins are also known to be 
involved in the progress of various cancers, and both the 
modified pectin material as well as the other therapeutic 
materials discussed hereinabove interact with galectins. 
Therefore, other materials and methods may be employed in 
the practice of the present invention. The foregoing discus- 
sion and description is illustrative of specific embodiments, 
but is not meant to be a limitation upon the practice thereof. 
It is the following claims, including all equivalents, which 
define the scope of the invention. 

1. A method for enhancing the efiBcacy of a therapeutic 
treatment for cancer in a patient, said therapeutic treatment 
being selected from the group consisting of: chemotherapy, 
radiation therapy, surgery, and combinations thereof, said 
method comprising the steps of: 

administering to said patient a therapeutically effective 
amount of a compound which binds to a galectin; and 



administering said therapeutic treatment to said patient. 

2. The method of claim 1, wherein said galectin is present 
on the cell surface of a tissue of said patient. 

3. The method of claim 1, wherein said compound binds 
to galectin-1 or gaIectin-3. 

4. The method of claim 1, wherein said compound com- 
prises a polymeric backbone having side chains dependent 
therefrom, said side chains being terminated by a galactose 
or arabinose unit. 

5. The method of claim 1, wherein said compound com- 
prises a substantially demetboxylated polygalacturonic acid 
which is interrupted with rhamnose residues. 

6. The method of claim 1, wherein said compound com- 
prises a carbohydrate. 

7. The method of claim 6, wherein said carbohydrate 
comprises a branched carbohydrate. 

8. The method of claim 1, wherein said compound com- 
prises a modified pectin. 

9. The method of claim 8, wherein said modified pectin 
comprises a pH modified pectin. 

10. The method of claim 9, wherein said modified pectin 
comprises an enzymatically modified pectin. 

11. The method of claim 8, wherein said modified pectin 
comprises a thermally modified pectin. 

12. The method of claim 8, wherein said modified pectin 
comprises a modified citrus pectin. 

13. The method of claim 1, wherein said compound has a 
molecular weight of at least 300 dalton. 

14. The method of claim 1, wherein said compound has a 
molecular weight in the range of 300-2,000 dalton. 

15. The method of claim 8, wherein said modified pectin 
has a molecular weight in the range of 1-50 kilodalton. 

16. The method of claim 8, wherein said modified pectin 
has a molecular weight in the range of 1-15 kilodalton. 

17. The method of claim 8, wherein said modified pectin 
has a molecular weight of approximately 10 kilodalton. 

18. The method of claim 1, wherein said step of admin- 
istering said compound to said patient comprises injecting 
said compound into said patient. 

19. The method of claim 1, wherein said step of admin- 
istering said compound to said patient comprises orally 
administering said compound to said patient. 

20. The method of claim 1, wherein said step of admin- 
istering said compound to said patient comprises adminis- 
tering said compound prior to administering said therapeutic 
treatment to said patient. 

21. The method of claim 1, wherein said step of admin- 
istering said compound to said patient comprises adminis- 
tering said compound to said patient after said therapeutic 
treatment is administered to said patient. 

22. The method of claim 1, wherein said compound is 
administered concomitant with said therapeutic treatment. 

* * * ♦ * 
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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 

1. (Previously presented) A method for enhancing the efficacy of a therapeutic treatment 
for cancer in a patient, said therapeutic treatment being selected from the group consisting of: 
chemotherapy, radiation therapy, surgery, and combinations thereof, said method comprising the 
steps of: 

administering to said patient a therapeutically effective amount of a carbohydrate which 
binds to a galectin; and 

administering said therapeutic treatment to said patient. 

2. (Original) The method of claim 1, wherein said galectin is present on the cell surface 
of a tissue of said patient. 

3. (Previously presented) The method of claim 1, wherein said carbohydrate binds to 
galectin- 1 or galectin-3. 

4. (Previously presented) The method of claim 1, wherein said carbohydrate comprises a 
polymenc backbone having side chains dependent therefrom, said side chains being terminated 
by a galactose or arabinose unit. 

5. (Previously presented) The medrod of claim 1, wherein said carbohydrate comprises a 
substamtally demethoxylated polygalacturonic acid which is interrupted with rhamnose residues. 

6. (Cancelled) 

7. (Previously presented) The method of c.aun 1, wherein said carbohydrate comprises a 
branched carbohydrate. 
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8. (Previously presented) The method of claim 1, wherein said carbohydrate comprises a 
modified pectin. 



9. (Original) The method of claim 8, wherein said modified pectin comprises a P H 
modified pectin. 



1 0. (Original) The method of claim 9, wherein said modified pectin comprises an 
enzymatically modified pectin. 

U. (Original) The method ofclaim 8, wherein said modified pectin comprises a 
thermally modified pectin. 

12. (Original) The method ofclaim 8, wherein said modified pectin comprises a 
modified citrus pectin. 

13. (Previously presented) The method ofclaim 1, wherein said carbohydrate has a 
molecular weight of at least 3 00 dalton. 

14. (Previously presented) The method ofclaim 1, wherein said carbohydrate has a 
molecular weight in the range of 300-2,000 dalton. 

15. (Original) The method ofclaim 8, wherein said modified pectin has a molecular 
weight m the range of 1 -50 kilodalton. 

16 (Original) Tbememodofclaim8,whereinsaidmodifiedpectinhasamolecular 
weight m the range of 1-15 kilodalton. 

weieht V" (0ri8inaI) ™ eme *° d0f ^^ 
weight of approximately 1 0 kilodalton. 
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18. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises injecting said carbohydrate into said patient. 

19. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises orally administering said carbohydrate to said 
patient. 

20. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises administering said carbohydrate prior to 
administering said therapeutic treatment to said patient. 

21. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises administering said carbohydrate to said patient after 
said therapeutic treatment is administered to said patient. 

22. (Previously presented) The method of claim 1, wherein said carbohydrate is 
administered concomitant with said therapeutic treatment. 

23. (Previously presented) A method for enhancing the efficacy of a therapeutic 
.eatment for cancer in a patient, said therapeutic treatment being se.ected from chemotherapy 
radiation therapy, surgery, and combinations thereof, said method comprising 

administering to said patient a therapeutically effective amount of a carbohydrate 
which binds to a galectin; and 

administering said therapeutic treatment to said patient, 

****** C ° mpriMS P ° ,ymeric backbone havtoE *!— 
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gafecjj.' <PreVi ° USlyPreSen,ed) 71>0 ^°<'»f^23,whe re i„ sa i d c arb „ hydnttbinds , 0 



na.u.l.v 26 ' (PrcVi ° , ' Sly ^ meth0d ° f ^ 23> *»* - h a 

naturally occumng carbohydrate or a modified product thereof. 

27 (•Wou sl ypre S e M ed )AmeUlodforenhail „ ^ 

for cancer ma patient, said method comprising 

administering „ ^d ^ a ^ rf 

comprising a po> W =ric Backbone having side chains dependent therefrom, said 

S ur 8 e;:«:: g — 

28. (Previously presented) A tneftod for enhancing the efficacy an oncolvuc 
chcmotherapentic in a patient, said method comprising ^ 
adntinistcring to said patient, prior to or concomitant with said oncolytic 

chemotherapeutic, a 4er.peutica.ly effective antoun. of a carbohydtate 

"dechatnsbetngtenranated by a galactose or arabinose unhand 
adnumstenng said oncolytic chemotherapeutic to said patient. 
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thereby cerofy mat this paper (along with any paper referred to as being attached 
b*£^X£? dep08it6d <" B U S. Portal Service on me dateZST 
r?,^r? 1X18,809 33 Rrs * aas » I" 8» envelope addreawdlT 

Commlsaoner for Patents. P.O. Box 1450. Alexandria. VA 2tti:M45a 
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In re Patent Application of: ' ~ 

Chang et al. ' 

Application No, 10/657,383 Conization No.: 9375 

Filed: September 8, 2003 Art Unit: 1623 

For: METHOD FOR ENHANCING THE Examiner* L C MmVr 
EFFECTIVENESS OF CANCER THFR aptfq *xammer.L. C.Mmer 




Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Dear Sir: 

I, David Piatt, residing a. 12 Apple,™ Circle, Newton Center, Maasachosena, hereby a.ate .hat 
caiJed the referenced application." 



The referenced application was filed as an application of Yan Chang and Vodek Sasak. 

on my part. 



3- The inadvertent omission of my name as an inventor occurred without any deceptive intent 



are true and 
are 
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made with (he knowledge that willful false stalemenls and die like so nude are punishable by fine^r^ 
■mpnarnu™™, or bod,, under Seed*, ,00. of Tide ,* of ,be United S,a,es « and M such wi,,fu, false 
statement may jeopardise dm v„idi,y of me apphcabon of any paten. ^„ g thereon 
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Docket No.: 104831-0002-103 
(PATENT) 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of: ~ 

C* 1 ™* etaL Confirmation No.: 9375 

Application No.: 10/657383 Art Unit: 1623 

Filed: September 8, 2003 Examiner: Maier, Leigh C. 

For: METHOD FOR ENHANCING THE 

EFFECTIVENESS OF CANCER THERAPIES 

MS Amendment 
Commissioner for Patents 
P.O. Box 1450 

Alexandria, VA 22313-1450 ' f 

Declaration Under 37 C F S 1.131 nf v a » r hanp . Ph n gnH piaM , ph n 

Sir: 

We, Yan Chang, Ph.D. of Ashland, MA and David Piatt, Ph.D. of Newton, MA, hereby 
declare as follows: 

LJ* "V" ? ""inventors of the above-mentioned patent whieh teaches and claims 
methods of enhancing the efficacy of cancer therapies. 

Prior toISSf" inVenti ° n " S deSClibHl ^ Cla ' med to 0,6 application 

L a^ P ? rt We inCll,de herewith 38 Exhibil A a Protocol design for a study carried 

out at our dtrectton, destgned to test the efficacy of interferon^ QFN-caT) GBC590B 

average tumor size in groups receivine both HRrsorm La • * t ' tlu " c " , ;P ro K ressetI » me 
that of those xec«vii«VorSXm^n and interferon consistently lagged behind 

groups still survivedSce?^ng onTv mJ^&£ ^ "? fa *~ 

while those receivini IFN wiA CTC SQO w , P } tUmOIS avera 8 m 8 958 -? mg. 

mg u-jn with GBC-590 had tumors averaging 916.6 mg, 832.5 mg, and 906.9 
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mg, indicating that tumor growth was slower in these groups. At subsequent measurement times, 
after the death of some of the mice, the disparity increases dramatically, indicating that the 
combined therapy was particularly effective in slowing tumor growth in some of the mice As 
then summarized in Exhibit C, administration of either therapy alone was insufficient to achieve 
a significant improvement in the lifespan (MDS, mean day of survival) of the test mice (i e the 
difference was within the margins of error), and no mice survived to the end of the experiment 
In contrast, a combination of the therapies resulted in survival of some of the test mice and in 
fact the combination allowed a lower dose of IFN-a2b to be used efficaciously Indeed two 
mice survived at lower doses of JFN-o2b (Groups 5 and 6) than at the dose that was, by itself 
unable to achieve any significant benefit (Groups 3 and 4). Although the MDS does not show 
improvement, this number is calculated excluding the mice that survived (20% of the total test 
mice for groups 5 and 6). Accordingly, the results demonstrate that GBC590B enhances the 
efficacy of IFN-o2b, and in particular, enhances its ability to inhibit tumor growth. 

5. By the time of the study described above, it was generally known in the art that modified 
pectin binds galectms, such as galectin-3, through its galactose residues and that other galectin- 
binding carbohydrates would be expected to have similar biological activities. For example an 
article by Piatt (an undersigned co-inventor of the instant application) and Raz ("Modulation of 
foe Lung Colonization of B16-F1 Melanoma Cells by Citrus Pectin," Journal of the National 
Cancer Institute, 84: 438-442 (1992), Exhibit D) discusses a prior study showing that 
galactoside-binding lectins have been shown to mediate cell-cell adhesion and cell-extracellular 
matrix adhesion through carbohydrates containing terminal galactosyl residues. The article 
reports another prior study that liver metastasis of murine L-l sarcoma cells was inhibited by D- 
galactose and arabinogalactan. Based upon this prior work, the article evaluates molecules rich 
mgalactoside residues for modulating tumor cell colonization in vivo. In addition US Patent 
No. 5,834,442 (Exhibit E), filed July 7, 1 994 and issued November 10, 1 998, stated thai it had 
been previously demonstrated that modified citrus pectin could interfere with cell-cell 
interactions mediated by cell surface carbohydrate-binding galectin-3 molecules. This patent 
then teaches that complex carbohydrates rich in galactose residues, such as pectin act a! potent 
inhibitors of prostate carcinoma metastasis. Furthermore, U.S. Patent No 5 681 923 fExS F? 
filed October 6, 1 995 and issued October 28, 1 997, for which undersized SSSSSf s^' 
t JSnH f dlSC OS6S S ! qUeDCe of lactose-specific binding polypeptides and the 
o ™rZnf **? 'T^ th S g3l f Ct0Se ^ t0 SUCh P^^es clnbe a simple sugar 
ZZ^Z ^l ^ ST* ° n ° Ur kn ° Wledge ° fthese facts ™ 6 the ^ults described 
3T? ? ' W f e ? eCted th3t 8 a,ectin - bi nding carbohydrates generally, particularly 
those containing terminal galactose moieties, would be useful in the invention. 

6. The results described in paragraph 4 were obtained in the United States through 
experiments performed by us in collaboration with researchers working under our direction and 

'SZSZ^S^ prior to March 27 ' 2001 • ^ dates — fr - S s? 

iL a n her ^ y deC , lare ^ a " statements m *de herein of our own knowledge are true and 
that all statements made on information and belief are believed to be true; and flrther ftat Aese 

oulTab ehvT ade kn ° Wledge ^ WMM fa,Se Statements - d the like s^adet * 686 
pumshable by fine or imprisonment, or both, under Section 1001 of Title XVIII of the United 
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States Code and that willful false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 

Yan Chang 

Dated ' , Signature: 

David Piatt , 

Dated: Signature: _ 
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Exhibit C 
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Exhibit D 



TabtoXTox. -g^^MSTje therapy 



Toxic effect 



Toxicity gropo 



Leukopenia 
Anemia 

Thrombocytopenia 

■UnlncamlnotnaufTOc 
Efcvftoon of tjtfti WUrobin level 
Nwiwa/vomliliig 
Anorexia 
Diarrhea 
Stomaiitii 
Alopecia 
Pyrexia 



1*<70) 
14(52) 

4(W> 

U4) 
I0O7) 
10(37) 

3 09) 

2(7) 

U4) 



B 

2 
3 



Furthermore, studies of combination 
chemwharapy with other antitumor drugs 
arc warranted, since, in Japan, MST-16 
has been shown to have antitumor ac- 
tivity in combination with other drugs in 
vitro and in vivo. These studies havo 
demonstrated supra-additivc effects on in 
vliro growth of MOLT-3 cells when the 
drug was used in combination with doxo- 
rubicin, amsacrinc, and bleomycin, as 
well as addidv* effects with cyclophos- 
phamide. dspiarJn, mitomycin-C, and cy- 
tarabine (/P). MST-16 has also had su- 
pra-additive effects on L1210 leukemia in 
mice in combinadon with doxorubicin, 
mitomycln-C, cispiadn, cyclophospha- 
mide, and cytarablne (20), In addition, it 
is being used against breast cancer, 
gnstric cancer, and adujt T-cell leukemia/ 
lymphoma in phase U trials in Japan. 
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Modulktt^ivojUlie^miTg — 
Colonization of BI6-F1 
Melanoma Cells by Citrus 
Pectin 

David Plan, Avraham Raz* 



Context: Studies have shown thai the 
gabctosldt>contaitiing simple sugars 
and antl-galactoside-bbdlng lectin 
antibodies may aitect experimental 
tumor cell metastasis. However, the 
limited number of reagents used inns 
far necessitate further observations. 
Purpose: Natural citrus pectin (CP) 
and pH-modifled CP (MCP) f rich b 
galactose residues, were used to study 
the Involvement of carbohydrates con- 
talning galactose residues in celmtar 
interaction In vitro and In lung 
colonization in vivo of B16-F1 mela- 
noma cells. Methods: B16-F1 mela- 
noma cells were incubated with various 
concentrations of CP and MCP. Their 
ability to form homotypic aggregation 
In vitro and tumor lung colonization In 
vivo in 8-wcck-old female C57BL/6 
mice was then analyzed; Results: The 
CP binds to the surface of B16-F1 
melanoma cells; this binding can be in- 
hibited by lactose at a concentration of 
0J3 M. Intravenous injection of the 
murine BI6-P1 melanoma cells with 
the natural CP resulted in a significant 
increase (up to threefold) In the ap- 
pearance of tumor colonies In the lung 
and in increased homotypic aggrtga. 
tion properties of the cells, while Injec- 
tion of MCP signlfictntiv decreased 
B16-F1 experimental metastasis (>9Q%), 
Conclusions: Tumor gaJactosidc-bmd- 
inc proteins mediate cellular rccopii- 
non by linking oligosaccharides with 
terminal D-galadoside residues on ad- 
jacent cells. Successful interference 
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Willi such a process with Mc? may 
lead io a reduced ability to form tumor 
ccU emboH and metastasis. Implico* 
tions: These findings imply that the 
galactosc-coataining carbohydrate side 
chains of CP might mimic or compete 
with the natural llgandfe) of the tumor 
gnlactoside-binding protein (gal-lectio) 
and thus affect cellular interactions 
relevant for metastasis. [J Natl Cancer 
Inst 84;438^t42, 1992] 



a role for gaMecrin In human colon cai«- 
cer(d). 

In this investigation, we have used 
namraJ citrus pectin (CP) and pH- 
modificd CP (MCP), moiecules which are 
rich in galactoside residues, to further 
evaluate the possible use of carbohydrace- 
comalnlng galactosyl residues for aug- 
menting tumor cell colonization in vivo. 



Previously, galacic^oVbirading lectins 
were shown to mediate cdl-cell adhesion 
and ccfl-cxuaecllular matrix adhesion 
ihrough carbohydrates containing termi- 
nal or penulaxcd galactosyl residues. The 
role of galactose residues and their corn- 
plancntary receptors in this process was 
previously demonstrated, leading to the 
exploration of their possible use for the 
undemanding of and intervention in 
tumor metastasis (12). Experimental 
liver metastasis of the murine L-l sar- 
coma cells was inhibited by D-galactose 
and arabmogalactan Q\ while metbyl-o> 
D-lacmside and tocto-//«tctrose caused 
Significant reduction in the metastatic 
deposition of B16* melanoma cells com- 
pared with the control (4). Treatment of 
B16 melanoma and UV-2237 fibrosar- 
coma cells in vitro with monoclonal anti- 
body directed against tumor galactoslde- 
Wndlng protein (gal-lectin) before their 
injection into the tail veins of syngeneic 
mice resulted In a marked decrease In tho 
development of tumor colonies in me 
lung (5). Furthermore a correlation wai 
established between the level of a human 
gal-lectin and the serum level of carcino- 
embryordc anrigen and the stage of 
progression of colorectal carcinoma in 
human patients. This correlation suggests 
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Materials and Methods 

CP and Its Modification 

CP (70-100 kd; 0.5%; Sigma Chemical 
Co,, St. Louis, M04 10% methoxyl 
groups) was soiubilized and sterilized 
under UV radiation for 4$ hours. The 
meal carbohydrato level was determined 
by the phenol sulfuric acid method (7). 
The pH of CP was modified by increasing 
the pH to 10.0 with NaOH (3 N) for 30 
minutes and then by decreasing it to 3 0 
with HQ (3 N) according to the method 
of AJbcrsheim et aj. (5). Samples were 
taken after 1 0 hours and 24 hours, and the 
pH of the samples was equilibrated to 6.3. 
The solutions were washed with ethanoi 
(70%) and dried with acetone (100%), 
resulting in MCP fragments of approxi- 
mately. 10 kd. Asaraplc of dried MCP 
was rehydrated with Ca 2 "- and Mg^-free 
phosphate-buffered saline (pH 7.2) 
(CMF-PBS) to a final stock soludon of 
0.5% (wt/volX The molecular weights of 
CP and MCP were determined by vl s . 
cosity measurements (9) at 25 'C in an 
UbbelohdeNo. 1 viscometer (Ubbelohde, 
The Netherlands) with sodiuro-bexa- 
mcudphosphate at 20 mM (pH 4 J5), 0.2% 
EDTA, and (0.9%) Nad 

Natural sugars in CP were estimated 
from the difference between the m-hy- 
droxyphenol method (JO) and the total 
carbohydrates with phenol sulfuric acid 
(7). The composition of the natural sugars 
was obtained by hydrolysis In trifluor- 
acedc acid (2 N), The respective alditol 
acetates were analyzed by gas-liquid 
chromatography as described CBJIJZ). 
CP was radiolabeled by oxidation with 
Nai0 A , followed by reduction with NaB,rL 
UJ). 

Cells and Culture Conditions 

B16-F1 melanoma cells (IS) were 
grown in Dulbecco's modified Eagle medi- 
um (CTBCO Laboratories, hto. Grand Is- 
land, NY.) containing 10% hcat-inacrivated 
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fetal bovine serum, nonessential amino 
acids, and antibiotics. Cell cultures were 
incubated In a humidifier atmosphere of 
7% COa and 93% air. To ensure repro- 
ducibility, all experiments were per- 
formed with cultures grown for no longer 
than 6 weeks after recovery from frozen 
stocks. 

Lung Colonization Assay 

B 16-Fl cells grown to 70% confluence 
were detached with 2 mAf EDTA In 
CMF-PBS. The cells were then washed 
and itsuspeaded in CMF-PBS with or 
without CP and MCP, and aUquots of the 
suspension containing 1 x 10 5 cells m 0.2 
mL were injected mrravenousry into the 
tall veins of S-week-oId female C57BL/6 
mice. After 17 days, the mice were antop- 
sied. The number of tumor colonics in die 
lung was determined under a dissecting 
microscope (14). 

Assay for CP-Induced Homotyplc 
Aggregation 

Cells were detached with 2 xnM EDTA 
in CMF-PBS and suspended at I x 10 s 
ceuVmL in CMF-PBS as described (7) 
with and without 0.05% CP or 0.05% 
MCP. AUquots containing 0.5 mL of ceil 
suspension were placed in siliconized 
glass tubes and agitated at 50 rpm for 30 
minutes at 37 *C The aggregation was 
men terminated by fixing the cells with 
1 % formaldehyde in CMF-PBS. Samples 
were used for counting the number of 
single cells, and aggregation was calcu- 
lated according to the following equadou: 

(l-M/to)xl00. 

where jv> and Nc represent the number of 
single cells in the presence of the tested 
compounds and the number of single cells 
in the control buffer (CMF-PBS), respec- 
tively. 

Results and Discussion 

The lodgment, attach mem. and growth 
of blood-borne neoplastic cells depend 
largely on cell eraboHzatioh. The arrest of 
intravenously inoculated aggregates of 
rumor cells leading to intense metastatic 
growth is much higher than that of single 
cells. Furthermore, several studies using 
the same B 16-Fl melanoma cell sysiem 
have demonstrated a correlation between 
the tendency of the cells to undergo inter- 
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cellular interactions in culture and itieir 
metastatic potential. Previously, we {!) 
suggested a molecular bosu for such pro- 
. cesses and demonstrated that several tu- 
mor cells, including the B16-F1 mela- 
noma cells, contain galactoside^iridiog 
lectin which mediates cell homoiypic ag- 
gregation in the presence of the asiafo- 
glycoprotnins, Carbohydrates- containing 
gulactostoe residues and antibodies 
directed against the piWectin were shown 
to reduce tho tendency of tumor cells to 
develop metastases (1-3). The effect of 
CP on such processes was tested in the 
search for additional reagents for evalua- 
tion of the possible relationship between 
the gal-lectin and the endogenous iigand. 

CP is a branched complex polysaccha- 
ride polymer responsible for the texture 
of fruits and vegetables. The CPs consist- 
of partially esterified gnlacturonic acid 
residues with side chains composed of 
atabinose, galactose* glucose, mannose, 
and xylose. The sugar composition of CP 
would indicate that the anbydrogalac- 
turonic acid comprises about 50* of the 
iota) residues, while galactose and ; arabl- 
nose constitute the two other major car- 
bohydrates of CP, comprising 20% and 
15%. respectively (Fig. 1). The modifica- 
tion of CP to MCP by pH Involves 
degradation of the main galacturonlc acid 
chain by P-ehminadon (high pH) fol- 
lowed by partial degradation of the 
narural carbohydrates flow pH), resulting 
in nonbranched carbohydrate chains of 
basically the same sugar coirrposltion of 
the unmodified CP (3,75). 

The B16-F1 melanoma cells exhibited 
a low level of spontaneous homoiypic ag- 
gregation, clearing a I -hour agitation In 
CMF-PBS (Fig. 2, A). The aggregation of 
the cells, however, was markedly in- 
creased in the presence of 0.05% CP (Fig. 
2. A). In contrast, an equal concentration 
of the nonbranched MCP failed to stimu- 
late cell aggregation (Fig. 2, A). It is con- 
ceivable that the cell-surface gal-lectlns 
recognize and bind galactosyl residues on 
different side chains of the same CP 
molecules, which serves as a cross-link- 
ing bridge between cells and subse- 
quently leads to die formation of cell ag- 
gregates, while the nonbranched MCP 
foils to cross-Jink. The pecdn used here is 
a strnctnral cell wall polysaccharide pres- 
ent in all higher plants, Ii is primarily a 
polymer of D-galacturonlc acid. The 
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Kg, U Sueur composition of CP (root %y~\0% 
meihoxy) group. The 1111011(11 of placnjjonic acid 
(AOA) was dctcrirancd according 10 the method 
•eponed In </0>. and tot&J carbohydraa: wu avcef. 
tallied by phenol fulfohc odd reaction occonflnc 10 
rtw Hxhniqut reported tn (7). Total natural sugars 
wt» Cftdmated from ibe difference forworn ihe two 
macuoni based on ipUacUiTOnic ocld and glucose 
(G)u) itoouidi. Tus composition ond the unoum of 
UxliWdimt statural 5115013 were obtained by hydroly- 
sis b trifkiwacetk acid (2 N). Thi leapectlve ahJitot 
„ acexaics wen* analyzed by gat chroma** ruphy ac- 
cording to ttw method repotted in ill). JUa » rham- 
nosc; Arab - ornomoaK *yl •» xylose Man a 
monnow; Gal « ealacto**. • 

structural unit of all pectin molecules is a 
-linear chain of (1-4)- J inked a-D-galacto- 
pyranosyluronic acid {8J3-16). Further 
clarification of the nature of the interac- 
tion between the cells and CP came from 
studies that demonstrated a complete in- 
hibition of pHJCP binding to cell sur- 
faces In the presence of lactose (4-O-P-D- 
galactopyranosyl-D^glucose) (Fig. 2, B). 
Previously, it was shown that simple 
sugars* giycopeptidas, and anrJ-lectin an- 
tibodies can inhibit the cell-cell aggrega- 
tion {5,17J8). 

We next tested the ability of the CP to 
affect the in vivo formation of B16-F1 
tumor colonies In the lung. Cells were 
detached with 2 mAf EDTA, suspended in 
CMF-PBS, and incubated on ice for 30 
minutes with CMF-PBS, CP, and MCP. 
Aliquots of the suspension containing I0 5 
cells in 0-2 rnL PBS were injected in- 
travenously into the tall veins of syn- 
geneic mice. After 17 days, the mice were 
autopsled, and the number of tumor 
colonies in the lung were counted (Table 
1 ). A threefold increase in the number of 
tumor colonies in the lung was observed 
compared with the control experiment 
(CMF-PBS alone) when the B16-F1 cells 
were Injected wuti CP (Table 1) and the 
effect of CP was dose dependent To 
evaluate these findings further, the B 16- 
Fl cells were exposed to and injected 
with MCP. Incubation of B16-F1 cells 
with 0.05% MCP resulted in a marked 
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Fig. 2. Binding of CP to B I6-F1 melanoma Cell «nr- 
foce. A) CP-Induced bemotypJc aggregation, Con- 
trol CMF-PBS. CP— « Uw promo, of unmodified 
CP (0.05%), MCP — la dw presence of modified CP 
(0.03%). Tho cells were agitated for €0 minutes ui 
37 and the degree of coll aftretnjon was dcicf- 
mlncd nx described Jn the "Materials and Methods" 
secclon. B) Binding of CP to B 16-PJ cell* 1? cells 
were incubated In the presence (•> or absence tQ> 
of lactose (0.13 hi) wish olftcrm woctnirarfcn of 
nflCP (specific «cUv|r/. <L8xl0* cpm/mej for 30 
minutes at 4 *C. The ecus went washed three dmes 
in CoJd Dhosphaid-bofTxTcd saline to remove un- 
bound [*H)C?. The cells wen then spluNhxd with 
0.1 N NaOH (30 minuses, 37 *C), and ike rxfioac- 
irviiy was determined In a (Uoiawer. Each point 
repfcscnis the mean of triplicate ft*t*r'imcna. 



Table I. EfTecx of CP and MCP on experimental 
lung metastasis of B 16-FI r 



Mean No. of 
Uag tumor colonics 
Tnsumeitt No. of mice per mouse irangc) 



CMF-PBS 

CP.S^iO" 3 * 

cp,sxiorJ« 

CP^xicr 2 * 

cp.5xi<r f ' 

CMF-PBS 

MCP,5xlOT=* 

MCP.SxlorU 



Experiment J 
12 
12 
IP 
10 
9 

Experiment 2 
43 
40 
42 



43 (6-120) 
74 09-102) 
SO ( 1*020) 

U2lSa-Jl2rf 
I39(69-I72)t 

33(1(M7) 
0(0) t 



*Conccniraiion in mol % (wt/vol), 
tf <-0l from the control (CMF-PBS) tiwo-ouled. 
Mann-Whiiney if ost). 
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decrease in the ability of these « *s 10 

form tumor rung colonuadou after their 
intravenous Inoculation (Table !). Fig. 3 
shows that treatment with MCF led not 
only to a reduction In the absolute num- 
ber of experimental metastases but also to 
an apparent reduction in the volume of 
the developed metastasis. The reason for 
the change in metastasis volumes ob- 
served following treatment with CP and 
MCP is not clear. It might result from 
faster or slower retention to the circula- 
tion, which may affect the onset of the 
growth of colonies. The Inhibitory effect 
of MCP was not due to cell toxicity be- 
cause no effect was observed In their in 
vitro growth properties when Ac cells 
were cultured with MCP or CP. Further- 
more. Injection of 10* B16-F1 cells at a 
subcutaneous she In the presence or ab- 
sence of MCP (0.5%) resulted Jn the 
same growth pattern of rumor formation, 
showing a cytotoxic effect of MCP in 
vivo (not shown). 

Several studies using the same B16-F1 
melanoma cell system have demonstrated 
a correlation between the tendency of 



cells to undergo intercellular Interactions * 
in culture and their metastatic potential 
[for review set (/)], In vivo, intcrcenular 
adhesion by means of cell-surface lectin 
of one cell and caibohydate-containlng 
complementary molecules on an adjacent 
cell or by serum glycoproteins could 
serve as a bridge between adjacent cells 
and may contribute to tumor cell emboli- 
zation resulting, with increased organ 
coioriiz^onbytr«cixcuto 

The mammalian gal4ectm mediates the 
recognition process by linking to oligo- 
saccharides with tcnnlnol-linkcd ^galac- 
tose residues (79). Investigators also 
found that somadc mutation, which 
blocks addition of gal and sialic acid to 
cellular glycoconjugates, as well as chem- 
ical inhibitors of rV-linked processing, 
resulted in an impaired tumor cell ad- 
hesion to endothelial cells in vitro (20). 
Other Investigators showed that the de- 
gree of GlcNAc <xl-6Man al-6Man crt- 
branchlng and the completion of these 
structures with SA|52-30al jJl-4 appear to 
be closely associated with metastatic 
ability (20-23) and that endothelial cells 
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nay have a lectin with similar specificity 
where the PM Oal is part of a larger 
ligand structure Those results to- 

dicaie that pi -4 gaMecrin on microvas- 
cular endothelial cells can contribute to 
retention and secondary tumor formation 
of blood-borne tumor cells. In addition, 
galactosyladon of D36W25 cells (24) in- 
creased the number of visible liver metas- 
tases after tumor cell injection by 30-fold 
The unmodified CP may involve a recog- 
nition structure mechanism similar to the 
D36W25 cell-surface sugar. 

The results presented here and in pre- 
vious studies (3 J) are basically similar to 
experimental pyelonephritis, whereby in- 
fection with Escherichia coll can be in- 
hibited by oUgcmannosldes and mannan 
which bind to the mannose-speciflc lec- 
tins of £. coir, and binding of the bacteria 
to the uroepfthelium is prevented (25). 

We do not know whether CP and MCP 
compete with or resemble the yet uniden- 
tified natural ligand(s) of the mammalian 
gal-lcctin; however, this study and those 
described earlier may provide a 
new. simple modality for intervention 
with the successful colonization of cir- 
culating malignant cells. 
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Background: The Incidence of brain 
cancer has Increased dramatically oyer 
the last decades in mosl developed 
countries. Whether these trends can be 
attributed .to Improved diagnosis Is not 
clear. Purpose; To determine the effect 
of new Imaging technology on in- 
creased rates of brain cancer, we as- 
sessed the level of detection for neuro- 
logical disorders when computed to- 
mographv (CT) and magnetic reso- 
nance imaging (MM) results were not 
available. Methods: A neurologist per- 
formed a blind review of hospital 
charts from 350* randomly selected 
patients, hospitalized between 1985 and 
1989 for neurological disorders, includ- 
ing brain cancer. All prediagnosis in- 
formation except CT and MftI result 
was used as a basis ft>r diagnostic re- 
evaluatJon. Also, a random sample of 
151 brain cancer patients diagnosed 
between 1960 and 1965 was selected for 
a description of diagnostic methods 
used durina that period. Rtsulls: A 
comparison between tbe original dbg- 
noses and the re-evaluations for 
patients in the 1985-19*9 sample indi- 
cated that there was, among the dis- 
eases selected, a 24% miscfassiflcation 
when CT scans and MRI were not 
available In particular, 20% of brain 
tumors were undetected (95% con- 
fldence Interval * 15%-25%X and 10% 
of non-tumor disorders were inac- 
cnrately labeled as brain tumors in the 
absence of these tests. The repeatability 
of the re-evaluations was 96%, Con- 
elusions: Among elderly North Ameri- 
cans, at least twofold increases In brain 
cancer Incidence were observed over 
the last two decades. Since our flndln« 
show thai CT scans and MRI £ 
responsible for the detection or about 
20% of brain tumors, we conclude that 



*«ner factors also are responsible for 
the observed trends. [J Natl Cancer 
Inst a4;442-445 ? 1992] 

BraJn cancer is often disabling and 
fatal. Rates of monaluy from brain cancer 
have increased substantially, espcdaUy 
among the elderly (/-4), over (he last 
decades in most developed cottttuies. 
Whether such trend* reflect a rise in brain 
cancer risk is coorroversiaL Some inves- 
tigators have anribuied these Increasing 
trends to improved diagnostic methods 
C*-7). Others argue that because of the 
magnitude of the increase and because 
brain cancer rates started to Increase 
before the imroduction of new imaging 
technology, the trends could not be due 
cnnrcly to improved diagnostic methods 

Computed tomography (CT), Intro- 
duced in die 1970s, may partly be respon- 
sible for increased tumor detection. Mag. 
nedc resonance imaging (MRI). which 
provides additional anatomic resolution, 
was introduced in the 1980s. MRI also 
can increase the mas of detection of 
mmors > to particular, ihose in regions of 
die brain such as the temporal lobe, rhc 
brain stem, and posterior fossa that are 
less easily visualized by other methods. 

Numerous studies have assessed die 
dlagnosuc value of CT scans and MRJ for 
intracranial disorders mamJy by 

comparing their accuracy with other 
methods of diagnosis. For example, it 
was found That CT scans had slightly 
higher sensidvhy and specificity com- 
pared with radionuclide brain scans (fl 
and cerebral angiography (9) for tbe 
detection of brain nimors and cerebrovas- 
cular disease, in particular. The difference 
in these indices of accuracy between the 
two tests was only about 3* % however. 
Other studies indicated that the use of CT 
scans decreased the perceived need for 
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ABSTRACT 



Araeibod for the treatment of cancer in mammals. A subject 
afflicted with cancer receives by oral administration a pH 
modified citrus pectin which inhibits metastasis of primary 
tumors. ' 

2 Claims, 7 Drawing Sheets 
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wJ^f^°™ F J? R INHIBITING CANCER melanoma cells, while D-galactose and arabinogalackxsc 

METASTASIS BY ORAL ADMINISTRATION iohibhed liver metastasis of L-l sarcoma cells as described 

OF SOLUBLE MODIFIED CITRUS PECTIN by J. Beauth et aL, J Cancer Res Clin Oncol ID, 51 (1987). 

. It is known that intravenous injection of B16-F1 murine 

This invention was made with Government support, S melanoma cells with citrus pectin or modified citrus pectin 

under Contract No. R01 CA 57453, awarded by the National mto *yngenic mice resulted in a significant increase or 

Institute of Health. The Government has ceil a in rights in the decrease of lung colonization, respectfully as described by 

invention. D. Piatt and A. Raz, J. Natl Cancer Inst. 84:438-42 (1902). 

FIELD of THP iNTVPN-rinM ? ™ T l ? ^ S??™* ^rein, « effective treat- 
rlbLD OF THE INVENTION w men! for inhibiting cancer metastasis utilizing a non- 

The present invention relates generally to methods for cytotoxic agent by oral administration did not exist. Thus, a 

treating prostate cancer. n^d *»sto for a therapy which is based on the oral admin- 

BACKGROUND OF THE INVENTION ° f " 

The incidence of many forms of cancer is expected to M f SUMMARY OF INVE^ON 

increase as the population ages. , For /example, prostate In one aspect, the present invention provides a method of 

cancer is the most commonly diagnosed cancer in United Ireatmg cancer in mammals by the oral administration of 

States men as well as the second leading cause of male mo * ficd pectm, preferably water soluble pH modified citrus 

cancer deaths. It is projected that in 1994 there wfll be ■*? ^ as i dcscnbcd to metastasis. 

200,000 new cases of prostate cancer diagnosed as well as , In . aoo « 1 « "Pect. foe present invention provides a com- 

38,000 deaths from prostate cancer and these numbers are 0051,100 for ,hc treatment of cancer in mammals which 

expected to continue to rise as the population ages. Approxi- ""K?? * ra,xlurc of modified P^X preferably pH 

mately 50% of patients diagnosed with prostate cancer have 2 -5? ****** and 8 P hamiacwilica lly acceptable 

disease which has or wfll escape the prostate. Prostate cancer d « Bat » le CAmCr for or »l administration, 

metastasizes to the skeletal system and patients typically die In sliJ ? anot ^ cr aspect, the method and compositions of the 

with overwhelming osseous metastatic disease. As yet, there 25 P rcscm invention are utilized in the therapeutic treatment of 

is no effective curative therapy and very little palliative prostate cancer in man and other mammals to inhibit 

therapy for patients with metastatic disease. metastasis of primary tumors. 

The process of tumor cell metastasis requires that cells . ^coretingly, the preferred embodiment the present inven- 

depart from the primary tumor, invade the basement yx U0D P rovidc ^ * DOVcl therapy in which oral intake of a 

membrane, traverse through the bloodstream from tumor »on-cytotoxk natural complex carbohydrate rich in galac- 

cell emboli, interact with the vascular endothelium of the tosidc residues, Lc., pH-modificd citrus pectin (MCP), acts 

target organ, extravasate, and proliferate to form secondary 825 * P olc nt inhibitor of spontaneous prostate carcinoma 

tumor colonies as described by E. C. Kohn, Anticancer Re., metastasis. 

13, 2553 (1993); and L. A. Kiotta, P. S. Stccg, W. o! 35 Whcn treated in accordance with the present invention, 7 

Stetiler-Stevenson, Cell 64, 327 (1991). oul of 16 tumor bearing rats were observed to be disease-free 

It is generally accepted that many stages of the metastatic at w topsy (no visible metastases in lymph nodes or rungs) 

cascade involve cellular interactions mediated by cell sur- following removal of the primary tumor at day 14 after the 

face components such as carbohydrate-binding proteins, inoculation of 10* Dunning rat prostate adenocarcinoma 

which include galactoside binding lectins (galeclins) as « MLLceUs wbile 16/16 of 106 ra k in the control group bad 

described by A. Raz, R. Lotan, Cancer Metastasis Rev 6 metastases. The number of tumor lung colonies in the 

433 (1987); and H. J. Gabius, Biochim Biophys Acta 1071, remaining animals was markedly reduced by oral intake of 

1 (1991). Treatment of B16 melanoma and uv-2237 fibro- 1% ( W/V * MCP as com pared with the control group (control, 

sarcoma cells in vitro with anli-galectin monoclonal anti- 9 * 4; 1% MCP ' wiln DO cffect on lfa e growth of the 

bodies prior to their intravenous (Lv.) injection into the tail 4 s P rimarv ,u mors. In vitro, MCP inhibited MLLcell adhesion 

vein of syngeneic mice resulted in a marked inhibition of 10 ral cndolD c 1 ial cells in a time and dose dependent manner 

tumor lung colony development as described by L. as we U as meir colony formation m semi-solid medium. The 

Meromsky, R. Lotan, A. Raz, Cancer Res. 46, 5270 (1991). possible mechanism of action of MCP appears to involve 

Transfcction of low metastatic, low ga lectin -3 expressing lumor surface carbohydrate-binding proteins. 

uv-2237-cll5 fibrosarcoma cells with galectin-3 cDNA 50 Tmi5 » tbc P* 1 ^ 01 invention provides a method for the 

resulted in an increase of the metastatic pheootype of the treatment of cancer by the oral administration of MCP, a 

transfceted cells as described by A. Raz, D. Zbu, V. Hogan, non-toxic drug with a unique mechanism of action that 

J. Shah, T. Raz, R. Karkash, G. Pazcrini, P. Carroi, Int. J results in the successful inhibition of tumor cell disscmina- 

Cancer 46, 871 (1990). Furthermore, a correlation has been t j on - In add »l">n, the present invention provides a compbsi- 

established between the level of galectin-3 expression in 55 ** on for 100 treatment of mammalian cancer comprising 

human papillary thyroid carcinoma and tumor stage of MCP m combination with an oral pharmaceutical carrier, 

human colorectal and gastric carcinomas as described by L. FIG. 1A is a chart which illustrates that the number of rats 

Chiariotti, M. T. Berhnjieri, P. DeRosa, C. Battaglia, N. whicD suffered lung metastases was significantly reduced 

Beiger, C. B. Bruni, A. Fusco, Omeogeoe 7, 2507 (1992); L. compared to control in the 0.1% MCP and the 1 0% MCP 

Inmura, Y. Matsushite, R. C Suuon, D. Carralero, D. W. 60 FIG. IB * a chart which illustrates that the Junes of the 

?!S^^\ K * R - aCJkry ' D ' M ' ° la ' ,nl J Canccr «. 387 1 0% MCP treated animals had significantly fewer mcta- 

(1991); R. Lotan, H. Ito, W. Yasui, H. Yokozak, D. Lotan, E. static colonies than control groups 

Tahara, Int J Cancer 56, 474 (1994); and M. M. Lotz, C W. FIG. 1C is a photomicrograph of lungs of control rats 
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FIO. 3A is a graph which illustrates attachment of MIX breasi M rv-,r „ . 

2n ^ ( T } PreSeD ° e ° f 0 03% W/v MCP P resen ' » pros<Me cancer, most prefoably 

MO. 3C is a photomicrograph of fluorescent MLL cell adenocarcinoma of the human prostate, 

adhesion to RAEC cells in the absence of MCR The abbreviations used herein axe; CP, natural citrus 

.,«K • . ^*J^^ l ^ a P bof fl^^nt MLL cell 1h MCP, pH-modificd CP; EHS, Englebreth-Holm 

adhesion lo RAEC cells in the presence of 0.1% w/v MCP. 10 Sw *nn; DMEM, Dulbecco's modified Eagle's minimal 

t AisacbartwhicbiUustralcslbc effect of MCP on c f scnt L ial medium; CMF-PBS, Ca 2 -- and M0 2 Mree 

MLL colony formation in 0.5% agarose. phosphate-buffered saline, pH 12; BSa, bovine serum albu- 

FIG.4BisaphasccontrastphotomicrographofMLLceIIs . 
grown without MCP. M Previously, ibe effect of citrus pectin (CP), a complex 

FIG. 4C is a phase contrast photomicrograph of MLL cells u***^*??* - **** '° « llactos y 1 residues, and its 
grown with 0.1% (w/v) MCP. pH-modified derivative (MCP) on the experimental metasla- 

FIO. 5 is a photomicrograph of human primary prostatic Sri! mLT!- 1 *^ Y a3 f ftnaly2Cd « ^bed in the 

mean * standard dt^uta r i*^ *?* """T"?"^ «sul^ « « marked inhibition of their ability 

nTdTeroeT UU ° 0 """"^ *»? ,be ' thstnbution 25 PH modification 

tnr ta • x. MCP, as will be described more faily hereinafler. results in 

cells oia?£ l?nZ%'"T aSl P h * omicro g«>Ph of B16F1 generation of smaller sized non-branched croohydrate 

celb plaied on lamimo. Tbe cells were cultured in DMEM chuDS «* similar sugar composition of the unmodified CP. 

. Mcp «PP«us tp be non-toxic, in vitro and in vivo. 

„.,.„.- * • PbfSf-wntrast photomicrograph of B16F1 30 The modified pectin utilized in the present invention is 

2^2K& OB CU,,Urei,in ,h6 prCSenCe of W * CP by PSrtii " y *My~«» dlrus pecZ pmfer! 

ana UMtsM. ably by pH modification. 

1 TL* * f ta ? e : 00n,ra « photomicrograph of B16F1 c Wl11 0,5 understood by those skilled in the art, untnodi- 

S^ nuru ° CU,lUrCd in ,hc P rescncc of 0.5% SSJE** 1 ha * 8 mo,ccul * r weight range of between about 

MCP and DMEM. 3J 2QfiQ0-40Qfi00. It is a polysaccharide substance present in 

FIG Jsa chart Ulustraling the effects of CP and MCP on ,! , ° f aU p,am !issu< * wnicb Actions as an inter- 

asiatofetuin-induced horootypic aggregation in tbe presence czm ™ cementing material. One of the richest sources of 

OIZO ftg/ml asialofeluin alone (A) or with added 0 5% CP I s mo ° 01 oraD 8 e n ' od which contains about 30% of 

(B) or 0.5% MCP (C). Vertical bats show mean standard P°lys»ccbaride. » occurs naturally as the partial methyl 

deviation computed from Ibe l-distribution of the mean <° ? S,er of —X 1 - 4 ) Knk« d D-polygalacluronale sequences 

FIG. 9A is a phase-contrasl photomicrograph of homo " ,,erru P«' d wi,h (l_2)-L-rhamnose residues. The neutral 

typre aggregation of B16-F1 cells in the presence of 20 t£Zt?T??* M ' ^» r>bin ose. D -*yl°*> »»d L-fueose 

ftg/oH astalofetuio alone. rortD * ldc cba,ns °n «>e pectin molecule. Structure studies 

FIG. 9B is a phase-contrast photomicrograph of homo- ISE Tint t °" ^' ^ A ' W W,ght> Chem - ^ fl ' 

lypic aggregarion of B16-F2 ceUs in IbHSce of 0^% * ffi Secondary and ternary structure in solution and 

CP and asialofetuin. P ^ ° f 0J5% fj^f^^ mD. A. Rees, E J. Welsb^ngem 0«n. 

FIG. 9C is a phase-contrast phoromicrograph of homo- S*fc Tow l" ^i^^ R L 

SSSSSSSf 16 ** ceUs in ,be »~- of 35&«- cAc^Prei^or^r^t: 

crn 50 429-461. One noteworthy book on pectins is bv Z. I 

MCP coaled S" ,he bindio & ot 8«>««in-3 to J^ s ^ ™e ^cric inters Ome^cience. New Yo*; 

on^S' ^ h," gr ^, , ' U "f ,r, " in 6 »e effects of CP and MCP . Pt *' m occurs » » coarse or fine powder, yellowisb-white 
Znsc f CP 0 Mfl -f 1 CCllS 10 » 0^% M .«"?r. practically odorless, and with a mucilaginous taste, 

agarose (CP 0 MCP •). 55 It >s almost completely soluble in 20 parts water, forming a 

DETAILED DESCRIPTION OF THE S^fKrrSt 

PREFERRED EMBODIMENTS alcohol or in diluted alcohol, and o^anTiSnu 

As used herein, the term "therapeutic" treatment refers lo .fcfSS? 1 "T r ' adfly fa W *' er ' 11 flrst njofa »«"« d 

oral actoinistration of a predetermined amoum of n £ m^ i' ^T' " SU S" synlp ' 0r tf fina mitcd ^ 3 or 
citrus pectin to a subject after tbe subject hL been d^^d ° f SUCr ° 5 '\ " fc s,lb,e under ^ly acidic 

,he h sS 8 c, cinccr ^ k <^Li~i5£3gSS Z^ZZSL"*** radic or blsic — 

As used herein, tbe tenn "cancer" refers to any neoplastic « ^rHH:.??'*'"?* R tcUn f 0 ' 4S a startin 8 n, » ,eril1 »» tbe 

d^order. including such ceUular disorders as for ^SSL P*P«f»on of pH modified citrus pectin for use in the 

renal «„ „nccr. Kaposi's sarco^ ££&£ '«ventron can be obuined from Sigma Chemical Co. 

leutemu, of St. Lows. Mo. This material has a molecular mass of 
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^^f^ S ^T^^£ ^n^CR^pL* adenocarcinoma M 

Biomedicals as Pectin 102587 RT. ° 1CN b y W - R Dunning, Natl Ctacerta l^u^sM 

f,lf^ nd ^ epref ^ abI ?' 8l0%w ^» < l"O'««>lutioD 1 2f" } - , SeVenl ""^ bave developed fh>m the 
in lea o^S D ^ ,ra .^? f ?*" a " "P' CS6cd » w* ,UIDO ! wbicb "eve varying differential and meu- 

1967, the entire, disclosure of which is incorporated herein W it? ( £ ^-J* PienU ' B> C Mur P«>y. W. B. Isaacs, 
by reference. After abou, 10 to 24 hours, V m of7be J " X ""S ?• S " Coffe y> 20^233 (1992). TV. 

soluuon b equilibrated to about 6.3. The solu lion is then 5 *Y tumor starts to metastasize approximately 12 
e ' han ? 1 f° % > tnd dried «*" »«'one (foot) d * yS 4 2 W 1 ! Um0r 06,1 toocuUUon and remov.fof J£«y 
mai of lH f " g !? Cn ' S hiviD e M ,ver *B e molecular * ,unb «?P u,a,i ° n P*» '° time result, io aoto^ 

mews ai 25 r" f^ e, f?J ned ^J*""* measure- 20 ff e - » ^PuUJion is performed after day 12, most ofThe 

which is incorporated hefl ( b> £tefe« f °" l^T* ,be « b « 

the terms ''modified pectm" Ld -M^bKfe^To T ^ s P omanc ° us "tttastases. 

depolymeri^d pectin. More preferably, the modmed P «u ! n to m^l^T"? presem invemio ° and 

utihzed w the present invention has a molceX ma" of v, MrY J"**"*** were injected with 1x10* 

from about 1-15 kd and most preferably .boTlOkd and fa ■ m lhe hind Umb °° day 0. On day 4. when the 

preferab^prep lre d in accord.!** vrflhYhe pro fo,m J""* ^T™ 6 W^tely 1 cm* in , fee, 0M%, 

£Zl T 1 " P^ fc r bl y water so,ttbk - Tte drie7 MCP % ° r ^ v > MCP was added to the drinking wate/ 

fragments may then be rebydrated with and Mg'Mree ° f ,be n * ^ P" ^"P- experiments done Wee)™ Ta 
tt S^T^ 7.2)(CMP.PBS) to*, fin. „ * On day 14. .bents were an^hXd.ud 

stock solution of 03% (w/v). « be pnmary tumors were removed by amputation the hind 

oralTv r P ^ SCD ' inVention ' MCP is »«tainislered ^ 11,6 sddilion of MCP to the drinking water did not ' 

Ston^wS^ ?I^ D ' iDVeWi0D p,ovides * com - • Pn ^ y ' U,DOr g,OW,h 81 ^ «>~*o^<fon (average 
pos tion which contains MCP and a digestible pbarmaceu- ,umor VK, Bb t: 4.2*0.26 env 001% 47^7™ 

digestible pharmaceutic?! « riens V* 037 ™ 10 *> SS'gm) Ra^e thS 

r^fo™ otf? Wh S b J he MCP fa ""psulated w foll °wed to d.y 30 when all groupswere sacrS 5 
bydr^xvoZvl J5 ^ "l W ; blCb MCP fa admixed wi,b ! Ut ?? ied - ^als continuously ingested MCP in their 
SS s .! ^' Mroxypropyl metbylcellulose, drinking water during this period Control and Ire. ed am 1 

and^he like The p^Sft^ S 50 ™£.P« *jr » d groups. Tne nmnber ofS 
on the weight of the MCP component (i.e d25£S«m. ^ ? de,enniDed b y counting under . dis- 

+pa* cnier) effective in Z JL«? rfSSS ^ ""^"P 6 - ^ lungs of the 1.0%MCP 

dai ly^dose of about 10 .0 about 1000 mg per kKof bodv T ,f * d ° D f Ve " ge ^"^nUy fewer meUstalic colo- 
we,ght of the subject. THe MCP is admmiilTrcd oraliv « « " . C0m 5 0 ' V* 4 in "".pared to lri fa 

equal m.erv.ls i.e., from about 10 to about TwSmWk ' 55 tt " ,ed f™P (P<0.05) (F i G . lB)(Mann-WbiCyT«rt The 

.^taenflf "l d ? Sa8e ree,mea fa P rcferre d for use in the ? ,be h d ™k«8 water. FIGS. 1C and ID also depicrTunes 
D^m^^i P . ,C J f' ncer " m " mm *'s. including human fr . om ,. turoor ^"ing animals (C-control D-l 0«Mrm,^ 

EXAMPLES ^ C lrcatcd anim,lk offered no apparent toxicity 

bv^ C ^u° U - "P^of lb * invention arc further described 65 conl^^ gaiDed W6i 8 bt at ,bc ^e 

by the foUowmg examples, which ate not falenc^S 21SL!£f? y W " btake was ^ » 

the i„vent»n in any manner. Ilm,, ^'™ ls aDd , ,rM,ed groups. Hair texture, overaU behavior 

and stool color was unchanged. J '* 
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mono-specific rabbit aoti-gatecTfo-3 peplide anUbc^eTas ^^T^f^t^^lt 

shown in FIG. 2 (blot inset) • * J^< Je 'e™»">«'l>ee£fectof MCPonMLLcolonyfbtD>«tion 

TurooTHcndothelia. cell adhesion is thought to he , key " m^X^^l^m deuched from cultured 

event .n the metastatic process, and therefore, the effect of ^otSSm ^ '° ™ Uaum magnesium 

MCPooKU^endolheUalceTtateracU^ 1 P^H&lJ • sl f s f en<led « 4 xl^ cclfa/ml in 

The adhesion of Cr-labeled MLL cTus to cSZnfSS %L , J"" 1 MCP in varying concen- 

layers or rat aortic endothelial cells (RAEOfo tw or«££ ^T' "if w f rc . u,cubs,cd for 30 * 57' C. . 

or absence of MCP is demo^^S. 3^MOT was * SflSSSfff I ft"*^ ^ i "i""" 00 otl% l ^° X 

and experiments were peZmeJ tad to 5? 1" °? ^ ° D 11,0 ° f MLL 0611 P™* » 

sent standard error ^"Thp » r Hare repre- monolayers m vuro (data not shown). MCP has similar 

«^ofMTt^^^^ri.^f^ « tffec« o the ability of other tumor cells to form colonies „ 

" •heabsenc* (--.-) or pre^c^ * gar ' B16F D3el ">° m »> UV-2237 

was determined. The «STJ rOoS T MCP^^S ^ rOS8rco ^- "WO® °>«*»» fibrosarcoma and A375 

augment of MLL cXto^AEC b25JS M^cell ^f'T. ''J £ , n0, knowD wbe,be ' MCP blocks 

adhesion to RAEC 10» MLLcelis 1 " dWe ° f MLL Ce,U to ,be Setose residues of 

minutes in 0.1% Fnci^SSfc J T* ""P 6 * *«* J* of a catbobydratc- 

were added to RAEC SyTflZ^MIHu' *° |? m .' u « D 8.« row ' h with the cell surface g.lectin-3. 

fluorescently labeled in suspension ^th F1TC eS^o P rcbm,D "y experiments, we have found that g.lectin-3 is 

confluentntonolayersofratendotheh^ Sbsl^tae ^ n " b ° m " CMew P" 1101 ^ *»• 

serum albumin without (FIG. 3C) or with 0 1« MCPOTO ,n p " »r Mn P rosU,e adenocarcinoma cell line 

3D) for 60 min. The cultures were w«bed to rcmoJ^he f^T ^^"^Btochemistry, 5 m formalin fixed par- 

noo-adberent cells and then photographed. In the no" w^. m « P T*? Z***** ,dtD ~™ ««ions 

heated cultures, the fluorescent MLL cells adhere aW. ^paraffiwzed. rehydrated and microwaved (medium - 

uniformly bound to the endomeullmc^aye mG '""'J.**. W 1 " M sodium buffer. After 

while in the presence of 0.1% MctK So flSSJS « ^f«° ^ locked in normal gos, serum 

cells can be detected in association wilh Ita RABcS Z, nunutes. and then incubated with the primaty anti- 

Uyer in the microscopic fieMffKJ To) ^ M ^;6»kctin-3-'nB.166 moooclonal antibodj. Sec- 

The ability of cells to grow in semi-solid medium ; . T* •** k ^ W ^ Wi ' h! ° DPBS for 30 mim " es ^ 

ancborage-independeocc mb? nf^?^ C ;; ^« » cuba,ed wilh Wotinylated anti-rat IgG. washed, and 

antibodies is used «o cstabUsh^r efl^y ^^o S« P ero * da *. subs ^.'« 3--3'-di«ninooenzidine. 

cells in a semi^lid medium requires tnat thev SeCn °" ^f 5 °° UDters, " ned 3% n>ethyl green and 

invade, and establish new ra mo?Td . pL^ta S3"1k eeU ^«^ »• demonsUa.ed in 

appears to mimic many of the steps of in Wvo nX^Tl «M ' t 5 ' P 1 " 60 ' V? ,DVisive P" 51416 cancer - PC-3 

has been previously suggested that Uk ^aWUtTof ^nfoT«lU « ^? lmmuIloblottc < 1 ^ for the pres- 

to interact with Jbolfytote reridues SSSSS^S ^^nf ulD>n 6 a lectii-3 as described in the legend to FIG. 

cellsurface galectin-3 related to t^^SffS^ l XPr6SS, ° • °J in of human 

9D,u,y 10 ,nIcn,a wtb prostate was examined by immunohistocheroistry with TIB- 
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!£S^ r - •f D ^ kuJ ^* te .0 nism by which MCP prevcTL tan^C^£ rauS 
natural bgand(s) recognition of tumor cell surface gakctins less well established, remains 

V " appears mat wjc ettect of MCP is in the early metastasis. Galectins which bind with hioh ^ni.v t* 

r«Kmes capable of binding to ihe carbobydrale-bindiag u asialofetuin-induced bomotypic aa^Kation While 
, 9r ^" C f ,' and m V?iL ^ tcracll0ns mediated by independent growth in semi-solid medium 

semisolid medium, ie., ag.rosf These resnus mdl«^,fcS fi - ^'^ fc,u ™ P™P"«« by mild acid hydrolysis of 
carbobydraie-recogWon by ceU surftee «kctint^v hi f ^ (Sp»o method; Grand bland Biological Co, Grand 

forms g of P the *' kD.^oSe"^^ f 83? Ceu\^2,* ,ni ^ 0f ^ M * 4if - 

Molecular cloning studies have revealed thai ^2 i ? 10 lammi °- rissue ^re welb of 96-well 

tide, „ identic^. He galecu^nt"^ ffSSTSS °ZH£f ^ 

domarns. an amino-terminal domain containing . coUawn- salinf^H 7 \ ur£* o»« Mf+.ltte phosphate-buffered 

like sequence and globular carbow-termi ni l^^! ? f* 110 ? • P H 7 -2 (CMF-PBS), and the remaimng pmiein bind- 
eucompassing .he g^toXb^K^^TS ^ ^ b ? rc ° m ' Cm P«"' ure ™tb 1% 

the above-mentioned galactoside-bMin* lectin sltam rt° ^ . ? ram . albumiD » CMF-PBS. CelU were 

has been considered to be „ S -iyp e lectin ^rreouires «n °^ EM - ** 10 ^ 4x115 werc »* ted » ««* 

reducing conditions for its c.rbohydra.e-WndioE LSv Z2L?s£ ^ ^ CT or MCP of «»- 
recent studies have produced evidence toTe An " u, ™ b4tk,n <<* * b 15 3TC., non-adherent 
Several lines of analysis have demonstrated that thTS m SSSth f^t Adhcrcu, cell, were 

tins participate in cell-cell and cell-matrix imcracLX *° ^ ? and P hoto F»Pb«»- The relative number 

recognizing and binding compleraenU^XcSu^ WaS de,ermiocd eccordance with the 

and thereby play a cr^ial role in ^JKff ,S Sr^Mf the sU ' in « , ^ 

pathological processes. ' Dd m f|bylene blue followed by the addition of Hd-ethaoo! to 

Jtnf- 3 k b ;? hly cxpressed b y act!va " d « ttSS** op,iCi ' (65 ° nm) — measured 

and oncogcmcally transformed and mciastatic «.fi« a -i * . \ 

B.eva le d e xpr essi ooof the polypeptide is w £ wera dlu^'f' • b ° m ° ,ypiC -Kregation-Cells 

«eo wim an were deuched with 0.02% EDTA In CMF-PBS and sus- 
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pended at 1x10* cell/ml in CMP-PBS with or withmn on a .. . . ^ 

t&nl of asialofetuin and 0.5% CT ofoTi MCT ^ ,^ A gD ? d ? rrel>,ion h » been established between the 
containing OS ml of cell ^pension Se SSL^ST CT""^ °£ to ^'S 0 aggregation 
coefced glass tube, and agiuKs? ^MoiSS * vttroaod mefr metastatic potential fa vivo B16 melanoma 
37" C. The aggregation £. then ffiS ESffihe , fitXT^ °" *"« CoIomes ^ ^ 
celb with 1% formaldehyde in CM^PBsT SamweTfvere 5 ^"^s^"^ Moreover. aoti-galectta-3 antibody has 
u«d for counting the number of single «HsT anTtoe mbMl .""^ruin-induced bomoiypic 

resulting aggregation was calculated accVrd"gto foe fol! a8 f* a,1 .°° su ie««iog thai tbc cell surface gakctin-3 
ow 1 ngequation:(l-NWc)xlOO,wl« re NlairfNcrep r esenl * P°'^P^bnng about the formation of bomoiypic aggre- 
Ibe number of single cells in the presence of the tested ^ fo,k>w,n 8 to*" interaction with the side chain? of 
compounds and thai in the control buffer fCMF-PBS) 10 g ? yc ? protclns - shown in FIGS. 8 and 9A-C MCP 
^"vfly. stgntficanily reduced, the formation of bomotypic 

r^S'2 D b i nding to M CP~96-weU plates were coated ^"P*?^" 6 . CP CQh,IKcd Most probably the non- 
wrtb CMF-PBS containing 0.5% MCP and 196 BSA and ^l*** MCP mim,cs behavior of me specific sugar 
CMF m^t\ « ak « in -3 serially diluted in " hib, '? f ' *i' ,iCt0Se ' sucb *" " masks tl * interactioTof 

2E?.."*pi °- 5 * BSA and 0.05% 7wcen-20 » ' be «« galcctin-3 molecules witb galactoside resi- 

Ss adld ^ « «f 50 mM lactose du «° f asialofetuin, resulting in a reduced tamotJw. 

weUs w££ *? i 20 . roiDUIes . after which the S 8 " 10 "- Conversely, it is conceivable to assume th.7.be 

O WRW ^« V Shtd Wi,b CMP-PBS containing s ^^»'<*aracterislfcof.l>rancbedca^^^ 
o^-,^ ■ and 0 05% A T*een-20 (solution B). R.t .nti- »"°ws CP to serve as a cross-bnkerteMnel £.ween 
SSE fcXwiS T A V iDd inCuba,ed for 60 M CeUs - k9din 6 «° "» enhance! formal oTl^motv^c 

ETwM, mpllT^ 5 ^ S ° Uti0n B aDd *»*>*■ «ogetber. i, may bT TOd^t MCT 

ZSTwl^ 8 - 17,6 M,eW "'"^s was me.- M Tl.e aforementioned efiectsofMCP to inhibit B16-F1 cell 
Colony formation in semi-solid medium— C e 1k S . "J 0 " to 'T 10 " 1 " nd homo| yP'C aggregation may be due 

detached with 0.02% EDTA in oA-nsZ^S^Z CP ^ZT° ^ °° ,be because 

lxl<P cell/ml in complete DMEM with or wXlCPn fl. u, ^ J"™** shown to bind B16-F1 cell surface 
MCP of varying concentrations. iX^^ZS^ m £| iSSt, "TP ***** ** WndiD * ot 
for 30 min at 37* C. and then mixed 1:1 (voWoO with. JL ^ «ytojwJ an enzyme-linked immu- 

solution of 1% agarose in distiUed-waWr-comnlete DMFM ,S ?? 1 wb f re we found recombinant gaieclin-3 

(1:4. voWol) preheated a, 45» C?^ TZL^ thln'dTr* 01 ^ M ? P ? 8 ^^"ient mLter and 
f-i^rewereplacedontopofaprecstlayerof Mb.LrS SL^SX *S btock «> °y 'a«ose (FIG. 9). 

•o 6 crrwMameter dishes. TT,e cells wereSbatell for^ ss NOoobmK^°' W " S * ,,UibU,e ' bC iobibitot y cffecb ° f 
days at 37" C, and the number of formed cotomcs was «^r^T, ""f " s jr^ U0Q !0 its ^ing «o ceU surface 
determined using an inverted phase microscope Xr7£ ^''^niokcules. On the other hand, we do not know 

fixation by the addition of Z6%%^SS% m CMF EZnV^ ^ u ' < 5. ,n "* fa B16 " FI ceU «° 
PBS. 8 rawenyde m CMF- lamuun. Since pH modification of CP, which is a branched 

ItwaspreviouslyshownthatlaminincanserveaK^lio^rt „„ t7T»i P Z?^^ P 0 ^ 10 "- resu,ls ™ «>e generation 
for soluble galectin-3 and IhT B 16 P1 ^.1 ^ * DOn - b f anche d carbohydrate chains of tbe same sugar 

ga.ec.in-3 molecules on "heir 2ll surface Sse S L°n I>0S, r ,,00 • " f ^ C,y ' bat MCP biods ™°ly •» 'be 

together witb tbe effects of CP and MCP «Tfh T f furface g.lec.in-3 molecules than does CP liken 

colonization of i.v. inject ed Blo-li ce£T ro ^ ' ? ^nT. 11 ' ^ &C ' ,baI antibodies inh^ft 

initiaUy examine their ef^te 0^816 pT - ™<™ B16 melanoma cell altachment to laminin substrates 

laminin in order to evaluated be ^^^^2" r;^ m , e,b ? ,M CPstericaUymhibi.sUmimn,ecogntou 

galectin-Siosuebaprocess .AsshowninR^ TH^A^ il ,he ,. u,,e 6 n " *™ °' 'aminin receptors, or tbal the 

MCP significantly mbibited^lSsion^'l!^- • ' ,Dler, 1 c,,on °f ce » su 'face galectin-3 ^i,b poly-N! 

dosc-dependent manne r whikCP h^ ^«L.~ ? aoetyUactosamine sequences on l.tninin may act inconcert 

either ceU bind ~' p rcifm?onto E ^ f 7 T?£F** 8dhesion to laminin. T^ p^ssS 

sugar inhibitor of galeSto-3 l?cto« dS^S. ShVT^ S ° tbeln,e "? tioa °« MCP with galectin-1 havingihe smdc 

adhesion to laminin at concen=S » htoK as g.lecUn-3 might affect ib processes lo 

^-^Srjff.S! - - - » — -urn. u. 

N-acelyll,ctos.minyl side chains m» bee^'T^ ^^^e^ cells. Prevtouslyi,h» 

utibze tbe imegrins for binding to the nrotefa ™L *,f « "f 50 5u 88 6 ^ 6d ""t tbeability of tumor cells lo interact witb 

lamimn. I^rthennore.me.n.i-Macl^nS.SUy SSSS? C M b H° hydr ^ Wa ~" surf "« 

«»t directed against the carbohydr,rbindin E domamlf U, .i eU,ed ,0 ,bcir abfli, y » with the 

galectin-3 but rather lo its N-tenninaL rtus th? « a rf 8 „ ? reS l dues ofs 8arose (a polymer of D-g.Uctose and 
mechanism by which MCP blocks ^5™^ ISStSSS^ !? ^ f fficien ^ ^^nyTrnt 
CPand lactose, remains unclear. Tbe inhibitory effect of « «Si i .• Be , n,,-ao,,d ^^"a- » has been also shown that 
MCP .s not due to cytotoxicity, because 1^(05%) dWnof ^ • monocto na« «r-ibodies inhibit growm of 
.ffcc cube, viabihry or in v2.ro growth of the «E. "".k 81 " 0 " " Dd ^ * M "'atiOD- 

StUp bclween ^ cxpressron of galectin-3 and the suppres- 
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ZS-SlSt D f fo ?? e lf ^n 0 ^, T^fcction of normal of so as-yel unrecognized glycoconjugate growlh factor 

mouse fibrobhsl .m* i the mouse gakctin-3 cDNA results in which interacts with galectin- V*toey sUricaUy binder .be 

* e "J" l,100 .? f »^o"ge : independenj grow* properties. access of known growth facto* to the men.br.ne receptom 

rf. ^ ,b6 a>U,,y ^ Bllectin - 3 However » fsc « * vitro anchorage-dependent 2 

play a key role for cells to grow ,n senu-soBd medium, we 5 and tumorigenicily of B16-F1 cells in svngenic nucewere 

Z£"™L "f^^S? MCP OD »<"*°"K«- nottopairedbyMCPCO^pUusiblyeiiablesustonileout 

r^f^^J^ • V V ^ no °»«a»; Assbown in the aforementioned possibilities. Sinci me ability of ceSs to 

FIG. 11, CP and MCP inhibited the growth of B16-F1 cell grow in semi-solid medium is used as a criterion for cell 

colon.es m the semi-sohd mat™ m a dose-dependent man- transformation, the acquisition of cell surface galectin-3 

ner. Similarly, lactose inhibited anchorage-independeol 10 might be an early step of the post-transformed cascade 

growth in a dose-dependent manner as well (data not What is claimed is: 

iScTl ^L^T^oi^ « tWy . effecl of CP aod 1A f« «ne therapeutic treatment of cancer in 

MCP was not restricted I to B16-F1 melanoma cells. The mammals comprising oraUy administering a therapeutically 

c^Tm™ T ° f Hy- 2237 - 10 " 3 7 rine <*»™*n»"» effective amount of P H modified pectin to "mammal 

hf.«.„ f human fibrosarcoma celfa, and A375C1.49 is afflicted with career, wherein said caocer is prosute cancer, 

human melanoma celU was also equally inhibited. It is 2. A method for the therapeutic treatment of cancer in 

possible that the soluble CP and MCP compete will, the mammals comprising oraUy Jdministering a therapeutically 

to apparent growth inhibition by depnvmg the cells of the afflicted with cancer, wherein said cancer is human prosute 

minimal support of the matrix required for ceD proliferation. 20 cancer. P"»aie 
It also may be argued that CP and MCP as well as the 

anti-galectin-3 antibodies possibly behave like an antagonist * * « » • 
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BINDING PROTEIN common fending spedfidty for sugars such as galactose 

FIELD OF TUB INVENTION S^^E^i?* J* we very diverse In 

. UM structure and function. Included are a group of 14 kUodalton 

^This invention relates to carbohydrate binding protdns. 5 •"•kfoside binding lectins, a 64 kflodalton cotnponcot of 

Mote specifically, the invention relates to a group of protdns „ , recc P tot ' 55 kflodalton ectoshlyBransfcrese of 

referred to as lectins, which are associated with tumor cells |^gl^ disease, the 43 kOodaltoa human sctiu-bindinfl 

and which have a binding affinity for carbohydrates such as .u 30 ka ° daUo0 m ««tU galactosyl receptee 

galactose. Most specifically, the invention relates to a par- r£ X ^Z^. hm ^^S >ot ' ssociitei 34 kflodalton lectin, 

tfcular amino add sequence in the proton whto is res£L » £ r £ w^S*" 0 " fl *o°>«« cartxtydrate-binding psotdn, 

sible for its galactose binding ^vity hf paS^ar SSt^SifSS' *. 2 

wnbodlsiients, the present invention includes assays fete S^oS?*! 8 lecto and the rat, mouse and 

presence of tumoS as well a, £££ fHuXtit SSttSi ^ ^JS.*" 6 

metastasis of tamer cells 8 ^3 PotypeptJdes have been found to share significant 

^molop ««» "redesignated cartx^drate-bmding^oteiss 

BACKGROUND OF THE INVENTION S^**?**""* 

ai«Wik«..i _ , Bared upon studies of the various tumor cdU It has been 

tJSSF metotasis research has been the search found that OP, play a role in cellular intenictioM uta vivT 

Z f 4Dd ^ e P I 6 cnctic w*ich control These reaction! are ImporUnt fee the fa^Tu catoU 

fte metastatic cascade. It has been determined that there is ^ " d *« of circulating tumor cells leading tote 

a close correlation between tumor cell surface rcceptcrs and 20 development of metastatic lesions 

sSutL* T^t^t ™t rCS " fdl bas lBd » „ 'If P^"' invention, the active site on the 

supposition that cellular interactions are influenced by cell carbohydrate-Wading protein responsible for nalactoH 

surface components; however, a detailed structural analysis h « *><*» Mentifled. Ftartberinore, it bas been found 

of such cellular components has not heretofore been under- ** ™ P^cular amino add sequence la highly homolo- 

takcn - 23 gon ' thr . ou 8^ t » number of spedes. For etonple, the site 

In accord with the present invention, it has been found 90% homology in mouse and human tissues. For 

that particular tumor cells Include , dass.of protdns termed obuinedfrom studies in mice are highly 

lectin, on their surface, and these lectins bind to ealacto*? Pj^ctive of human resulte. In accord with a further aspect 

Accordingly, within trie context ^XdosureT^S 2Kr fa ' 4 °i l,1,g,IW ' b W' t *« 

jaahgnant biochemical tnmsfarmadon. It is believed that description which follow. 8 ' aiscussion and 

C^Pmay mediate the Interaction between adjacent cells and Listing of Amino Adds 

cell matrix recognition by binding coniplcmcntary glvco- 10 aocoxd with the conventions codified in 37 PFR 

conjugate, ™* ^ 8y 1.12 1, the abbxcviaUons used for anaintacS £ t£f 2£ 

Ine amino add sequence of a number of CBPs has g <hscIosure and claims shall be: 

previousiy been detcniiined; however, the precise structure Ala— alanine 

of the active portion of CBPs responsible for the galactose Arg--arginine 

***** wa» ; heretofore unknown. In general, it has been Asn-asrwagine 

obtained from different spedes of animals often show His-bistidine 

mirnunological cross activity, suggesting structural jimflari- Be— isdeudne 

ties. Galactose binding proteins of ipraminiatdy 14,000 Leu— leucine 

and 34,000 daltons have been extracted and doned from Lys— lysine 
Afferent tissues, and from various spedes. These nuUcrials „ Mct-rnetmodne 

5^0^^^^^ h °^ 0Ky ™*< * fr°m Phenylalanine 

Wedded that data dcvcJ- Pro-proline 

epea in animal models, such at the mouse or rmi i« fc.ot.Hr e . 

applicable to another species tedudu^r^, W ^1!^. 
* 'Tj^f found • -onber of different tumor celb « S^!^ 

lequenoe (SBQ ID NO:l) consisting essentially^^ 
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^^ffl^I*^ 9 ^^^* 9 ** 1 ** G1 * HO. 4 is » depiction of therapeutic agent, which is 
Arg, Qu, CHu t Arg, On, Scr, Val, Phe, Pro. Ft*, Glu, structured in accid with tbe^^esTfte ^cS 

t LsftL^ invention and which actively binds to CBPs 
In a still further embodiment, the protdn includes the 

longer amino acid sequence (SEQ ID NO:2): 5 DETAILED DESCRIPTION OF THB 

His, Phe, Asn, Pro, Arg, Phe, Asu„Ghi, Asn, Asn, Arg, INVENTION 

Arg, Val, Be, Val, Cys, Asa, Thr, Lys, Leu, His, Asn, Thc P^ent invention identifies, and is directed to a 

Asn, Tip, (fly, Arg, Glu, Gin Arg, Gin, Ser, Val, Phe, particular amino acid sequence which provides the galactose 

Pro, Phe, Glu, Ser, Gly. binding site of CBPs. Aparticular sequence (SBQ ID NO:2), 

In another embodiment, the method includes an immu- W in accord with the present invention, comprises the amino 
nothcrapcutic method for generating ant&odics in animals to 

cells which include a galactose specific carbohydrate bind- His, Phe, Asn, Pro, Arg, Phe, Asn, Glu, Asn, Asn, Are 

mg protein. The method includes the steps of providing a Arg, Val, He, Val, Cys, Asn, Thr, Lys, Leu, His, Asn! 

polypeptide which includes the amino acid sequence: (SEQ Asn, TVp, CHy, Arg, Glu, Glu, Arg, Gin, Scr, Val, Phe, 

IDNOM) 13 pro, Phe, Glu, Ser, Gly. 

ne,Vaj s tys,A*i,T!^Ly^ %c ainino acids are jotoedbyper^deliiu^es, axsdais 

Arg, Glu, Glu, Arg, Gin, Ser, Val, Phe, Pro, Pbc, Glu, to 00 UIldcr5tood ***** when expressed in a cell, the foregoing 

Ser, Gfy; sequence wfll generally be a part of a longer chain of amino 

injecting the polypeptide Into an animal so that an *™m^ n r . * dds fortnin « « protein. As will be discussed further 

response occurs wherein the animal generates antibodies to 20 hcrc,llbclow » M * active site need not occur in a larger 

thc peptide. In some embodiments, adjuvants may be protein, and in accord with the present invention, it will have 

employed to increase antibody production. In other a number of utilities even as a relatively short polypeptide. 

ernbcHUmcnts, antibodies may be raised in one animal and » has further bi^ found macconlwimu^ 

subsequently transferred to another for therapy. thot ***** 01051 active portion of the aforementioned sequence 

a accord with another embodiment of the present 75 (SEQ m m:2 > the amino add chain (SEQ ID 

invention, mere is provided an asisy jrw^fcxdetamimng NO;l > ; 

thc presence of metastatic cells in an animal's bloodstream. Bc » Val, Qyi, Asn, Thr, Lys, Leu, His, Asn, Asn, Trp, Gly, 

Thc method includes the steps of providing a support Arg, Glu, Glu, Arg, Gin, Scr, Val, Phe, Pro, Pbc, Glu, 

member having a binding affinity for a carbohydrate binding Sex, CHy. 

protein which Includes the amino acid sequence: (SEQ ID * 11 DM 00011 found *at thc active site of CBPs is highly 
N0;l > homologous throughout a immber of species, and through- 
lie, Val, Qys, Asn, Thr, Lys, Leu, His, Asn, Asn, Trp, Gly, ou ' a DUm J*f °* dlffcrcnt tiwo " w a particular specks. As 
Arg, Glu, Glu, Arg, Gin, Ser, Val, Phe, Pro, Phe, Glu, ^derstood in the art, homologous amino add sequences 
Scr, Gly; comprise those sequences in which there is substantial 
contacting thc support member with a flinUsamrJc from the 35 slmnaxit y fa corresponding amino addi. For example, Ibc 38 
animal, maintaining the fluid sample in contort with the * m ^° * dd sequence (SBQ ID N02) listed above was 
support member so that any of said carbohydrate binding derived from human HeLa>-s3 tumor cells and this sequence 
protein present in the fluid sample will bind to tbe support; I 1 ** bcea found to bc homologous with a correspond- 
and detecting the bound protein, whereby the presence of the ing Sc ^ nCDCC of a galactose specific lectin from rats (rattus 
protdn is indicative of the presence of metastatic cells in thc 40 DOrvc * ca$ ) *° d **0% homologous with a galactose spe- 
animal In one particular embodiment, the support member cific lcctin from O* 10 * muscuius). Therefore, ft will be 
indudes pectin adhered thereto. The step of detecting the *PJ*«ciatcd that, in accord with the present invention, the 
bound protein may comprise contacting the bound protein amino acid ^^cc coirmrising the active portion of the 
with an antibody having affinity for tbe protein and subs©- CBP wiU iDcludc structures listed above, as well as 
quently detecting that protein. Also included is an assay kit 43 vanous homologous structures, generally those having a 
for carrying out the analysis. degree of homology of 80% or more. As is known in the art, 
In another embodiment, tbe present invention indudes a variou * mdDO such as Glu and Gin may in some 
therapeutic method for inhiWtmg rnetastasis of a tumor cell wstan f cl 00 substituted for one another and such non- 
of the type expressing a galactose binding protein and the essential substitutions are all within the scope of the present 
surface thereof. Hie method comprises contacting the ceil 30 invcntlon - 

with the therapeutic agent which ounnxises galactose bound ^erring now to FIG. 1, there is. shown a portion of the 

to a polymer. The polymer is pref erabry of a molecular V****™ dud,> of * CBV 1 °» illustrating the active site 12 of 

weight in excess of 10 kflodaltons. The galactose may be present invention. As illustrated, the active site is shown 

part of a polysaccharide chain bound to the polymer. as * P oc ^ open loop in the protein chain, and it is to bc 

# 55 undcr stood that this is merely a schematic, two dimensional 

BRIEF DESCRIPTION OF THB DRAWINGS iflustration. Thc active site, coiistituted b^ehorn^o^s 

FIG. 1 is a schematic depiction of a portion of a CBP ff^"^ * min0 adtb ^ actuafly assume more complex 

u^udiug the amino acid sequence of the present invention ^ d^^^ configurations In general, the active site 

which constitutes the galactose binding sun the; u ^ * ***** ta thc galactose, shown hem 

FIG. 2 is a graph showing test results from mice, taken at " at^S-f }*' *7 * ""W***- <* 

various days after injection with metastatic ceils fflS ^ f!?J^ ^ » * also to be understood that 

tbedetection of said cells in accoro^u^ ^^^^c^onofmo.l^^^o.c 

Hon; preaeni mven 14 as a simple sugar, the galactose may also comprise a 

accord with thc present Invention; and ™>jS?f^^ i " TO ° ,ome !»■**»« 

' subpoiuoni of thc chain. For example, a first portion, «hown 
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"hcmatically by block W, and a second portion, shown 
schematiauly by block IS may possibly fonn the itart and 
finish of the most active portion of the receptor, and as such 
may be responsible for establishing and maintaining the 
geometry of the opening to the receptor indoor may play a 
JOk associated with the entry and exit of the galactose from 
toe receptor 12. A mini sequence 20, at • position on the 
chain intermediate me 1^ and second IS sequence may 
also be responsible for orienting and malntalnlnff the «dac- 



lose in the rccettoi It iTmwmT^ TT* WDamg 1)0 ***** by agglomeration or predpiution 



IS 



: " -7 — - wvwrw* uuu uc orsc sequence la 

indudes the amino acids: (SEQ ID N03) He, Val, Cys, Asn, 
^^ Tbc fCCOnd 18 includes the amino addr 

(SEQIDN0:4) Val, Phe, Pro, Phe and the third sequenced 
includes the amino adds: (SEQ ID NO:5> Trp, Gty, Arg. 
Ola. Glu, Arg, * * 

fa accord with another feature of the present invention, 
there is provided an assay procedure for detecting metastatic 
cells b i an animal As described above, CBPs which include 
a specific galactose binding site are expressed by various 
tumors. It has been found that these CBPs arc released from 20 
the metastatic cells, by a presently unknown mecWam, 
into the blood serum of patients, and this forms the basis for 
me assay. 

The assay is accomplished by contacting a fluid sample, 
tyj^caflysm^ 25 
which has a binding affinity for the CBPs. The support 
member thus retains (he CBPs, and in a subsequent step they 
are detected. 

Tbo support member typically comprises a solid plate, a 
porous membrane or a volume of beads which are made of 30 
or coated with a material to which the receptor of me resent 
invention binds. This material generally comprises acarbo- 
hydrate based material which expresses galactose and/or 

f T?2? J C ? ntainillg Saccharides thereupon. One pre- 
ferred MnHInn m.^'.l t . \T *^ 



a Uotinylated antibody against the galactose binding site and 
a labelled strep tavdin conjugate are used 

It will be appreciated that there are a Dumber of modifl- 
catJons to this system which will be rcadUyar^areiittomose 
of sun in the frnmonolDgical arts, to exa^le, instead of a 
pfctc, the solid support may conmrise beads c* microspheres 
of a material such as latex, coated with pectin or another 
such material which binds to mcCTP.andthnoccuireiiceof 
binding may be detected by agglomeration or precipitation 



with an antibody which has a binding affinity for the noted 
amino add sequence. 

The assay of the present invention will be better flhuv 
trated by the experiments which follow. 

HXPERIMBNTAL EVIDENCE 
Materials and Methods 
1. Cell and Culture Conditions 
High-rnetastatic murine cell variants of B16 melanoma, 
UV-2237 angiosarcoma and the human HeLa-S3 tumor 
systems were used. 

The cells were grown ai monolayers on plastic in Dul- 
becco's modified Eagle's minimal essential medium, 
supplemented with 10% hea^actfvated fetal bovine serum 
(FBS), nonessential amino adds; L-jrfixaine, vitamin s and 
antibiotics (CMEM> The cells were maintained at 37° C in 
a humidified atmosphere of 7% CQ2 93% air. Ceils were 
harvested by overlaying the monolayers with 2 mM EDTA 
in OH- and Mg++ free phosphate buffered saline, p H 7J2 
calcium magnesium free PBS (CMF-FBS). Cell viability 
was uscsstd by trypan blue exclusion and only single cdJ 
suspensions with viability greater man 95% were used in the 



fV—TuT ^*«^ianaes tnercupon. One pre- *»*y*™™* wan naoimy greater than 95% were used in the 
huTv^S P" do > «* Particu- 35 ^ ensure reprodoctivity, the experiments were 
Many preferred type of pectin comprises a modified ^t™. performed with cultures crown for n« tu^ -1 1~ 



- - — r — — ~- "*v> wv^auuciM WOT 

perrormed with cultures grown for no longer than six weeks 
after recovery from frozen stocks of low passage cells. 

2. Purification of endogenous CBPs by affinity chroma- 
tography 

Cells were extracted by bomogealzation in a solution 
containing 4 mM beta-Mercaptoethanol and 2 mM EDTA 
and 1 mM PMSF in Calcium Magnesium free phosphate 
Sl!^ (CMF/PBS) ph 7.2 and 03M lactosVl 
lW,00Qx g supernatant fraction of the homonenate was 



. , ■■ r-*~- t^vuu, oou 00c parucu- 

tally preferred type of pectin comprise* a modified dtnji 
pectin Which is prepared in accord with the teachings in US 
patent appfacation Scr. No. 08/024,487, the disclosure of 
which U incotporateo herein by reference. The support can 
^i^T I" mkr °* Jtrc P la!c « various other structures 40 
well hww in die art. The plate may be coated with pectin 
by dWvmg „e pectin to a phosphate buffer and cros* 
Unkfagi k with gtotaraldehydc. as will be described indeS 

Wed to a surfaceof^w^vt^^w aam P le " 4S dU 3 Bed f**" MEPBS and applied onto an kiity col- 

Scral d^5Sjv^^ Wndmg nalerid uma consisting of lactose that is bound cwatenfiy to 

m-Srt J*T£: C Smfic 18 "Mintained in Affl-Od 10 (Hero Chemical Co X After w»Aln7™J*, 

will be bou B d to tho plate ck<:tro P bores " (SDS-PAGE) and Immtmobtot. 

The plate j, &en washed and a ««hwI , ™J * 0M "?' lo,W, « 1 f<» amino«dd analyris 

conttlntag an andb^lv to feCKP is I^V^ ^ B =, OC ? tion of «o»oclonal satlbodie, agaiw^e 

Most^W^^dyTaTlnu&'ZS * ^. («a CBP.«Ibodl«). ^ 

-aoty for toe CBP. „ nJ,y instanc^^K^! 0 5^^, ^ "P^ 00 ^ >vzed In 

b«i,ea «e paticulady prefr^ Jncc ^ J^Z £L ^i^L \^LP^ » d 1 «*» h. PBS, 

dfic and eliminate crow reactivity andftlsc mSST £^^£ZZ^£ t ' csU . 00 redudn » >"« SDS-PEO. 

Techniques for the preparation of monodooal mti^te.^: ^ dert «f»frf«n«» to nitrocdlulose filten. The filters 

well faK>wn to toe^Tfinal «^ P ! to^i T^fV^Z^^ 15 * ^ 

are detected. Detection may be carried out by coo3ncfh^ iJ.* ° w ^Ji AN sThea the filters wese incubated with the 

plate With « third material whichS to ^ ^S.M S2f MtK39P ,wdb<)dIc ' » quench sototion. The 

the bound antibody. The label may be a radi<rfsoto^hL.T « 7 f " °? e hourinthc quench solution with "H-gost 

a iluoaopbore or a chemically K^ t^c^^ " ^ Wa * w " bcd twice fc? 15 

poncMoftoe W otin-,Tldln V *em. m the Kotin^vSm ^ 3SS ^ * C ^ umI **** — '« « 

' "flutes with the quench solution containing 0.1% Twcco- 
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20, dried with paper towel, wrapped la Sarao-Wrap and 
exposed at -70° C to x-ray film. 

4. Antibodies 

Monoclonal antibodies were generated against the amino 
add sequence: (SEQ ID NO:2) His, Fbe, Asn, Pro, Ai&Hie, 
Asn, Giu, Asn, Asq, Arg, Arg, Val, He, Val, Cys, Asn, Thr, 
Lys, Leu, His, Asn, Asn, Tip, Gly, Arg, (Hu, Glu, Ob, Arg, 
Ser, VaJ, Pbe, Pro, Phe, Glu, Scr, Qy, using the bybridomi 
technique of Kohler andMilsteln; see, for example, A. Rax 
and R. Lotan; Cancer and Metastasis Reviews 6:433 (1987). 
The monoclonal antibody which belongs to the IgG class 
was purified by affinity chromatography on Sepharose- 
protdn A (Pharmacia, Uppsala, Sweden).; 

5. Purification of Antibodies on Sepharos c-protdn A 
Mouse IgG, hinds to prcteia-A at pH 8.0, whereas mouse 

IgG of other subclasses as well as IgG from polyclonal 
rabbuvantiserum are bound at pH 12, A Sepharos o-protem A 
column (5 ml) was equilibrated with 0.1M sodium- 
phosphate buffer, pH 7J2 or 8.0, and 1 ml ascitic fluid or 0.5 
ml antiserum, diluted with 05 ml of the respective buffer, 
was applied and allowed to react for a period of 30 to 60 
minutes. The column was rinsed with the same buffer until 
baseline absorbancc (A^o) was regained in the effluent For 
elutlon of the IgG fraction from the protein-A column, the 
pH was then lowered gradually by replacing the phosphate 
buffer with 0.1M citrate buffers of pH 6, 4.5 and 3.0. The 
pooled IgG-cootaining peak was dialy zed against phosphate 
buffered saline (PBS; 10 mM phosphate, 150 mM NaQ, pH 
7.2) and concentrated to 1-2 mg protein/ml over a P10 
membrane in an Amicon concentrator. The preparation was 
stored at -20° C. until use. 

6. Pectin Solution 

Citrus pectin solution was prepared from Sigma Co. The 
dry pectin, 73% degree of es Unification was dissolved 
slowly in a strongly stirred 100 ml CMF/FBS. 

7. Solid phase Radioimmunoassay for Soluble protein 
Antigens 

(a) The assay used was a modification of the principle 
procedure disclosed by S. K. Pierce and N. R. KUnman; J. 
Exp. Med. 144:1254 (1976). Blood samples from mice were 
taken at appropriate times. The blood was clotted in 5 ml 
tubes. The serum was collected and EDTA 2 mM and PMSF 
0.2 mM was added to the serum and frozen. A sample of 50 
ttl from the serum was tested three times in triplicates 
according to the modified method of solid phase 
radloirjuimiio-BSsay for soluble protein antigens of Pierce 
and KUnman referenced above, using the pectin coated 
plates of the present invention. Hie coating buffer of the 
plate was sodium carbonate (50 mM, pH 9.6) containing 0.1 
g sodium azide per Kter. 

After adding 50 ul of scrum from blood in each well of the 
microtitre plate, ii was allowed to incubate for 24 hours at 
4° C After removing the serum, the plate was washed once 
with PBS-BSA 0.05% and flicking the fluid into a sink. Then 
the well was refilled with PBS-BSA for one hour at room 
temperature to block me remaining protein-binding sites cm 
the plate. The plate was washed three times and then 200 ul 
of 100 ng IgG was added to each well and the plate was 
Incubated for four hours. The plate was washed with PBS 
and the "^-anti-rabbit-Fab 1 was added to the wells for two 
hours incubation. The plates were dried under a lamp and the 
wells were cut and counted in a gamma counter. 

CBP is present in various murine and human tumor cells 
as has been discussed above. In this experimental series, 
tumor cells that are known to have die CBP on their cell 
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membrane and which have the propensity to colonize lungs 
were used in am experimental metastasis assay to investigate 
whether mere is a direct correlation between serum levels of 
the galactose receptor of the present invention and lung 

3 colonization. 

Female BALB/c mice 8 to 12 weeks old were produced in 
an animal colony, which was established by cesarean deri- 
vation of a litter of mice from BALB/cf€3H parents 
obtained from the Cancer Research laboratory, Berkeley, 

10 Calif. At sequential times after injection of tumor cells, 
groups of mice were sacrificed. If tumor nodules were not 
grossly visible, lungs were weighed and minced into pieces 
of approximately 1 mm 3 and enzymaucaUy dispersed by the 
technique described in Experimental Cell Research, 173:109 
(1987). Briefly, lungs were prcsoaked for one hour in 25 ml 
of an enzyme solution containing 1 mg/ml collagenase type 
IV (Sigma Cbemkal Co., St Louis, Mo.) and 36 units of 
porcine pancreatic elastase (ICN Biomedicals, Costa Mesa, 
Calif.) at 4° C The samples were mechanically dispersed 
with four sequential, 30 second and three sequential, one 

20 minute periods in a Stomacher blender (Tckmar Co., 
Cincinnati, Ohio). Following each dispersion period, a por- 
tion of the cell suspension was removed and ah equal 
volume of DMB-10 added. The colonies were fixed with 
Carnoy'i solution, stained with crystal violet, counted and 

25 total colony forming cells per organ calculated. Population 
doubling times were calculated from regression analysis of 
the increasing number of colony forming cells per organ 
over time. 

In the second experiment, unanesthetized female 
30 C57BI76 mice (eight weeks old) were inoculated (LV.) in 
the tail vein with 10 5 tumor cells in 0.2 ml of PBS. After 17 
days, the mice were autopsied and their lungs were removed, 
rinsed, and fixed with S% formaldehyde in PBS. The number 
of tumor colonies in me lungs were then determined under 
a dissecting microscope. The results determined by visual 
inspection were correlated with those from the assay, and the 
data is summarized in FIGS. 2 and 3. 
Results 

Applicant has utilized test plates covered with pectin to 
examine and correlate foe levels of CBP in serum and lung 

40 colonization. Two types of experiments were conducted. 
Both types of analyses revealed a bJphasic distribution 
wherein initially (time 0, immediately after injection) the 
cells were cleared from the circulation and trapped in the 
capillary bed of the lungs. After an additional time period, 

45 the hod -extra vasating cells were released from the lungs and 
detected in the circulation where eventually they perished as 
indicated at approximately day 1 in FIG. 2. Bach point in 
FIG. 2 represents the median of four to eight mice and F is 
less man 0.01 by Mann Whitney U test on all days for the 

50 4T07 cells. Simultaneously, the blood scrum was collected 
and the solid phase radknmmnno assay procedure was 
performed using monoclonal antibodies generated in rabbits 
against CBP (50 pg/1 00 uiywelL A sample of 50ulof serum 
was tested three times in triplicate and each of the values of 

53 antibody bound corresponded to l2S I counts per minute and 
represents the average phis or minus the standard etrar 
which indicated the amount of the active galactose binding 
site in the serum. 

This Is a standard experimental model and under the 

60 experimental conditions used, the cells do not produce 
metastasis at any other organs besides the lungs. Morpbo- 
logical studies of the extravasation of the tumor cells from 
blood vessels revealed mat the time needed to obtain an 
cxtravascular position varies and may occur between 2.5 and 

65 72 hours after adhesion to the endothelial layer of the blood 
capillaries. KdQer, et aL; Adv. Cancer Research, 38:149 
(1978). 
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The second phase the curves (days 3-10) demonstrates eration of cells at tissue sites and hence prevent* metastasis 

S± IT , ^r dU ' g aad - of the turner ..d also can ma* the cell, tedeXCS tT^n; 

colonies into visible metastasis is accompanied by the system 



vuwjucb uw vuioje metastasis is accompanied by the systau. 

?Sl tt, ^* D ? C ^"a 0 " » ****** to WO. Previously, immuncthoapcutic treatments for cancen 

*J^^ fte ? et * SUsfa ^viable cells 3 have been attempted wherein various peptides havVteen 

^ict^te^^t^CJ' E,Wing Urn^E. to elicit h^e^ou^ Thele 

mrtasouic ceU, are eliminated by the host-immune system therapies have not been successtuL Jt is beHwedmat this 

™ISZ Z^Z^T 6e *"$ m ** drenbti ™- ««*of sues*.. Is a result of me fact toop^^toe 

S^£r »^ JS?^" PfC ^f t , inVe0U0a ' 1» been materials did not generate an effective tevef a£v^n£ 
^^±2 . ^d ph^r^oimmuno msay system » bodies. The receptor of the present invenuon^hlX 

wd pectin^cd pl^cs, U u possible to detect the galactose specific and wfll induce the generation of very active ani 

K^^.^ M * Also, in . ■■JJSfcSto. mf£S 

l^.^T 7^1 * ""^^ iaventlon, the peptide i, «hidnWcd In conjuxxdon En 

between the amount of the receptor in the blood and the immune systcmadiuvanL The adkivant tat^dfl« 

sna^S^f tbe , fiDdillg5 ^ 1116 ^ cdb . "PPM«nt ie« will attack the admlnirttred peptide, thHccel wm 

More KwrfflMluT , J7rtT*.n * . , , . including Freud's Complete Adjuvant (CFA) and such mito- 

no^ 1^« ^£ Tn ^J^ltf ±T V °; ™1« ^ «» used faXpmctfae of 4c paisent tov^ot 

fte Titnu?f^ ^f-!f^r^ »» 17 days port injection and One adjuvant material having particular utility is that dis- 

tlf^^l^i^T mUmttd • C ^ KD « to Bett »«* » ^sed in co-peadlng UA^T^crtton NoT 

^^ mnT^T! metastasis. 08/087,628. theXaLre of which isT^ated^exdn 

^ Referring to PIQ. 3, each point represents the median of by reference. ^ 

meats in ^iminMlng metastatic srread. „ 

In accord with another feature of the present invention aa°&cr wo-apcutic methodology i, made possible by 

there axe provided ^pc^c^oTi^^^i HrJZlZ ^ ™ erB ".P™ 1 ™ « «*» 

metasUlirdisease, bascdu^^^^^;^!:!^ ^ Wnd * to" 16 8«l»Cto*e receptor in vivo. In this therapeutic 
the present invent iown mSt^rSS 5,? „ ffi^r^^ 11 ^ 

metastatic cells express CBPs Which indndedTe i to ""d «> *e receptor is introduced into a 

binding site. The CBPs ^.Sn^KnSSt P *?T ' "°? ditr ? im ' The material recognires toe 

leading to toe fonu^oTS sL2^ f>, ^ °» meU * t * ac «"« «<» 

specific for the galfcLc^gl^^ CBft ^ „ ^nprtible, and itha, been found that a molecuUr weight 

T^ese antibodies bind to me s^c^cfrcSe turner TJL'L,' 1 *™^ 1 * 10 U ^ too ^ P 1 ""^ 

cells. The presence of antibodies both Inhibits the agglom- rcSSuion of ci CM *°* u * > ^*y ^ ^ c Woodstxitam and 
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Sir: 

Requestor files this Reply which addresses arguments proffered by 
GlycoGenesys, the patent owner of US Pat. No. 6,680,306 in their response to the Office 
Action mailed April 12, 2005. 

Amendments 

Requester takes note that certain claims have been amended while others have 
been canceled, and still others have been added. Requester strongly suggests that the 
newly added claims (i.e., claims 24-44) demonstrate what is wrong with the originally 
issued claims. 

Grpund £k 

Claims 1, 3, 4, 12, 17, and 20 are rejected under 35 USC §102(e) as being 
anticipated by US Pat. No. 6,645,946. Claims 1, 3, 4, 12, and 17-21 are rejected under 35 
USC § 103(a) as being unpatentable over the '946 patent. 
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Patentee submitted a declaration under 37 CFR §131 from Yan Chang in an 
attempt to show that the claimed subject matter in the '306 patent was conceived and 
reduced to practice prior to the filing date of the '946 patent. 

Requester has reviewed carefully the submitted Declaration and asserts that the 
Declaration fails to establish prior conception and reduction to practice and, therefore, the 
'946 remains valid prior art to the '306. Requester's arguments are presented below. 

(a) Chang's Declaration purports to show that the invention claimed in the '946 is 
predated by an experiment completed by the named inventors of the '306. Chang submits 
two tables as evidence for this assertion. These tables are defective as evidence proving 
prior conception and reduction to practice. First, there is no date on either table to 
establish when the experiment was conducted, and knowing when the experiment was 
conducted is rather significant if one wishes to swear behind prior art. Second, there is 
no signature on either table, not to mention, a witness 1 signature. 

Perhaps more interesting, however, is the subject matter of the experiment. The 
tables indicate that GBC590 (modified citrus pectin) was used in combination with 
interferon ("IFN"). The claimed subject matter for both the '306 and '946 is directed 
toward a carbohydrate used in combination with a chemotherapeutic agent - IFN is not a 
chemotherapeutic agent. Interferon is considered a biologic agent. Chemotherapeutic 
agents are small molecular chemicals that can only be synthetically made and not 
obtained from a natural source, whereas a biologic is a biological compound or a 
compound derived from a naturally occurring source or produced by genetically modified 
microorganisms, tissue culture, or animals. This is not to say that biologies cannot be 
synthetically produced. Established chemotherapeutic agents include cisplatin, 
methotrexate, 5-FU, and the like, while IFN is a good example of a biologic. Requestor 
submits herewith an affidavit from Dr. Carlos Estuardo Aguilar-Cordova, an expert 
working in the area of cancer therapy, see Exhibit A. Requestor further submits herewith 
an affidavit from Dr. James R. Zabrecky, see Exhibit B. (Additional affidavits are 
submitted herewith which allude to the significant difference between a chemotherapeutic 
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and biologic.) These affidavits assert that IFN is a biologic rather than a 
chemotherapeutic agent. Dr. Bruce Zetter in his affidavit for GLGS, states that "NCI 
divides cancer therapies into four categories: "surgery," "chemotherapy," "radiation 
therapy," and "other treatment methods." He goes on to state that "gene therapy is 
included in the "other" category, clearly separate from chemotherapy." Gene therapy is a 
biologic and, therefore, biologies are a separate category from chemotherapy. Interferon, 
like gene therapy, is a biologic and, therefore, a separate category from chemotherapy. 

It is important to note that biologies are not used interchangeably with 
chemother apeutics, these terms are not synonymous. 

Based on what is understood by one skilled in the art, the experiment relied upon 
by Chang is not proper for swearing behind a claimed invention that is directed to a 
chemotherapeutic agent in combination with a carbohydrate. Chang relies upon an 
experiment that employs a biologic, specifically, IFN. This is not an insignificant 
difference. Recall that GLGS employed a similar line of argument, when prosecuting the 
306, in refuting Piatt's US Pat. No. 6,500,807 patent as being anticipatory art. The 
examiner, Dr. Kathleen Fonda, stated that the combination of GBC590 and DNA 
anticipated the pending claims in the application which matured into the ! 306. 
GlycoGenesys asserted that DNA was not considered a chemotherapeutic agent and,- 
therefore, the '807 did not anticipate the pending claims. Based upon GLGS' own words 
in the prosecution of the *306, the invention (i.e., the '306) is directed to only 
chemotherapeutic agents and carbohydrates. Given that IFN is a biologic and not a 
chemotherapeutic agent, then the IFN study cannot serve as evidence of prior conception 
and reduction to practice viz. the '946 patent. 

Interesting, the ! 306 is silent on IFN throughout the patent specification. Instead, 
there is mention of known chemotherapeutic agents, specifically, cisplatin and genistein 
(see, column 5, Ins 41 - 43 of 306). Further, the evidence proffered by Chang, i.e., 
Tables 1 & 2, is not to be found in the '306. Perhaps, as Chang points out in his 
Declaration, this absence in the '306 is due to the failure of the study (see, Chang 
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Declaration, paragraph 4). Failure of the study further demonstrates that Chang was not 
in possession of the invention at the time the study was conducted. Again, this clearly 
requires that the Chang Declaration must fail and, therefore, not be used to establish 
priority viz. the '946 patent. 

It is also of interest to note that this study was not cited to the Patent Office 
pursuant to 37 CFR §1.56. If, as Chang contends, this IFN study is directed to the 
invention claimed in the '306, the results of the study should have been before the 
examiner. As the Rule specifically states: "The duty to disclose all information known to 
be material to patentability is deemed to be satisfied if all information known to be 
material to patentability of any claim issued in a patent was cited by the Office or 
submitted to the Office ..." 37 CFR § 1 .56(a). Clearly, evidence showing that the 
putative "invention" did not work would be material to the examination of the pending 
claims. 

(b) Inventorship: 

Requestor submits herewith an affidavit from Dr. Raphael Nir, wherein said 
Affidavit makes clear that the idea of employing IFN together with a carbohydrate, 
specifically, modified citrus pectin was that of Dr. Piatt. See, Exhibit C. Dr. Nir's 
Affidavit establishes that Dr. Piatt is responsible for conceiving and reducing to practice 
the idea of using IFN together with modified pectin. Dr. Nir also makes clear that Yan 
Chang was not involved in the conception or reduction to practice of using IFN together 
with modified citrus pectin to treat cancer. Additionally, Dr. Nir states that IFN is a 
biologic. As discussed above, IFN is considered to be a biologic and not a 
chemotherapeutic agent and, therefore, the experiments proffered by Chang in his 
Declaration, even if he were the inventor, cannot satisfy the threshold for swearing 
behind the f 946 patent. 

Requestor submits herewith an affidavit from Dr. David Piatt, wherein Dr. Piatt 
makes clear that the idea of using IFN together with modified citrus pectin originated 
with him. See, Exhibit D. Further, Dr. Piatt states that Yan Chang was not involved in 



5 



the conception or reduction to practice with respect to the use of IFN and modified citrus 
pectin. Still further, Dr. Piatt asserts that IFN is not a chemotherapeutic agent, rather it is 
a biologic, i.e., a naturally derived biological product. In Dr. Piatt's Affidavit, reference 
is made to a report generated after the study using IFN and modified citrus pectin was 
performed. (This report is included herein and is discussed below.) Dr. Piatt asserts that 
the study demonstrated no significant efficacy in the treatment of cancer. (The report 
affirmatively states that there was no significant efficacy in the treatment of cancer.) 
Further, Dr. Piatt contrasts the IFN study with the invention claimed in both the 306 and 
'946 patents. For example, in the IFN study, IFN and modified citrus pectin ("GBC590") 
were not co-administered, whereas, the 306 (in part) and the '946 require co- 
administration of a carbohydrate and a chemotherapeutic agent. 

(c) Dr. Vodek Sasak's Affidavit 

Dr. Sasak is listed as a co-inventor of the '306 patent. In his affidavit, see Exhibit 
E, Dr. Sasak indicates that he has read Chang's Declaration. Dr. Sasak states that the 
GBC590 + IFN concept was Dr. Piatt's idea, moreover, it was Dr. Piatt who designed the 
experiment itself. Dr. Sasak in his Affidavit states that Chang managed communications 
between SafeScience (GlycoGenesys* predecessor) and Piedmont Research Center (the 
entity that actually carried out the experiment). Sasak's Affidavit makes clear that the 
GBC590 + IFN study was a failure. Additionally, Dr. Sasak states that he is unaware of 
any other carbohydrate (other than modified citrus pectin) used by GlycoGenesys in their 
studies directed toward the treatment of cancer. 

(d) IFN Experiment - Piedmont Research Center Report: 

Requester was able to locate the report generated by the Piedmont Research 
Center which evaluated the combination of GBC590 and IFN. (Hereafter, this research 
report will simply be referred to as the "Report".) The Report is submitted herewith as 
Exhibit F. 

The Report, entitled: In Vivo Evaluation of Safe Science, Inc. Agent GBC590 
Alone and in Combination with Interferon-a2b against the Panc-1 Human Pancreatic 
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Carcinoma Xenograft," was generated by Piedmont Research Center located in North 
Carolina. The Report discusses the experimental protocol employed to evaluate GBC590 
either alone or in combination with IFN. There are no chemotherapeutic agents 
mentioned in this report, therefore, it can be assumed that no chemotherapeutic agents 
were tested in combination with GBC590. 

The Report begins with an Executive Summary (see, pg. 1). Referring to the third 
paragraph on page one, first sentence, it is evident that the experiments failed as the 
sentence reads, "GBC590 did not produce efficacy in this study as a single agent, or in 
combination with interferon." This sentence (together with the entire Report) clearly 
indicates that an invention directed toward GBC590 (modified citrus pectin) used 
together with IFN did not exist, at least at the time of the Report which is May 16, 2000. 

Therefore, assuming arguendo that this IFN study does serve as a predicate upon 
which the '306 may rely (which Requester vehemently disagrees with), the failure of the 
experiment demonstrates that the inventors were not in possession of the invention, at 
least as of the date of the Report. Hence, an attempt to rely upon this study to 
demonstrate conception and reduction to practice fails and, therefore, the '946 remains 
valid prior art to the '306. 

Based on the above, it is clear that the '946 is still valid prior art to the *306. The 
carbohydrate in combination with a chemotherapeutic agent taught in 4 946 anticipates 
GLGS' newly amended claims. It can be inferred that GLGS is in agreement with this 
assertion as they filed Chang's 131 Declaration. For example, if the amendments made 
to claims 1-23 were sufficient to obviate anticipation by *946, then there would be no 
need to employ a 131 declaration. It must be assumed that GLGS considers 
galactomannan in combination with a chemotherapeutic agent (*946) as anticipating the 
newly amended claims of the '306. In particular, it must be assumed that GLGS 
considers galactomannan as comprising the new limitations added to the amended claims 
of the '306, i.e., a carbohydrate comprising a polymeric backbone having side chains 
dependent therefrom. Given that Chang's 131 Declaration fails to effect an earlier filing 
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date for the '306, it must be concluded that the '946 anticipates the claims as currently 
presented. 

Ground #2: 

Claims 1, 3, 4, 12, 17 and 20 are rejected under 35 USC §102(e) as being 
anticipated by US Pat. Application No. 2003/0064957. Claims 1, 3, 4, 12, and 17-21 are 
rejected under 35 USC § 103(a) as being unpatentable over US Pat. Application No. 
2003/0064957. 

GlycoGenesys, as they did in Ground #1 , relies upon the Chang Declaration. 
Requester rejects this argument as put forth in our response in Ground #1 and, therefore, 
assert that US Pat. Application No. 2003/0064957 is valid prior art viz. the '306 patent. 

Ground #3: 

Rejections proposed by Requester are not adopted. 

The Examiner construes claim 1 of 4 306 as "requiring the administration of a 
carbohydrate and a chemotherapeutic agent, wherein these two components are separate 
entities and not covalently attached to each other ..." 

Requester contends that the use of the term "concomitant" in claim 1 brings 
within the scope of the claim a covalent linkage between the carbohydrate and 
chemotherapeutic agent. Concomitant is defined as "existing or occurring with 
something else." See, Webster's Universal College Dictionary, 1991, Random House. 
This definition embraces the concept of covalent linkage. The '306 specification does not 
dismiss this possibility and it is axiomatic in patent law that the scope of a claim receive 
its broadest reasonable interpretation. See, MPEP §2111. Both in Texas Digital Systems 
and Inverness Medical Switzerland GmbH et al., the Federal Circuit stated that the use of 
dictionaries, etc. are permitted in order to understand the ordinary meaning of a term. 
However, dictionaries are considered to be extrinsic evidence and should consulted 
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following exploration into the intrinsic evidence. See, Phillips v. AWH Corporation, et 
a/., 2005, U.S. App. Lexis 13954. 

Therefore, Requester respectfully requests reconsideration of the proposed 
rejection of the claims set forth in the Request for Re-examination. 

grounds #4 & 5: 

Claims 1-3, 12, 13, 17, 18, 20, 22, and 23 are rejected under 35 USC § 103(a) as 
being unpatentable over US Pat. 5,639,737 to Rubin. 

In their response, GlycoGenesys ("GLGS") has amended claims 1 and 2 (as well 
as other claims) to recite that the carbohydrate has a polymeric backbone with side chains 
depending therefrom. They assert that the teaching of Rubin falls short of supporting a 
case of prima facie evidence because the carbohydrates disclosed in Rubin do not have a 
polymeric backbone with side chains. Requester disagrees. 

Literal support for the new limitations of, e.g, claim 1 & 2 ("... comprises a 
polymeric backbone having side chains dependent therefrom ...") cannot be found, 
however, limitations approaching what is currently pending can be found at, e.g., col. 3, 
Ins 37ff of '306. Referring to this section of the '306, literal support can be found for "a 
substantially demethoxylated polygalacturonic acid backbone having rhamnose residues 
pendent therefrom." Another possible site in the '306 can be found at col. 4, Ins 38ff 
which states, "Pectin is a complex carbohydrate having a highly branched structure 
comprised of a polygalacturonic backbone with numerous branching side chains 
depending therefrom." It appears that a limitation for a carbohydrate having a 
polygalacturonic acid backbone with side chains depending therefrom is literally 
supported in the ! 306's specification. However, the present limitation ("a polymeric 
backbone having side chains dependent therefrom") added to the claims, such as claim 1 
& 2, is broader than what the specification supports. It is axiomatic in patent law that 
amended claims must comply with the written description requirement. In the instant 
case, this axiom has not been met. 
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Further, pending claims 14, 15, 33, and 34 are directed, in part, to modified pectin 
having a molecular weight of 1 kDa up to 15 or 50 kDa. This appears to be broader in 
scope, for example, a 1 kDa carbohydrate can hardly be envisaged as having, to use their 
limitation, a polymeric backbone with side chains depending therefrom. (Requester 
states again that this limitation is too broad as discussed herein.) 

In GLGS' reply, an argument is put forth stating that the Requester's cited art 
fails to establish a prima facie case of obviousness given that the carbohydrate in the 
reference fails to have a substantially demethoxylated polygalacturonic acid backbone 
interrupted by rhamnose residues. Here GLGS is making reference to a modified pectin. 
Pectins have a polygalcturonic acid backbone which is interrupted by rhamnose residues. 
Different pectins vary based upon, for example, where and how frequent the rhamnose 
residues interrupt galacturoinc acid. 

Referring specifically to the newly added claims, i.e., claims 24-44, these claims 
are directed to the use of a modified pectin together with a chemotherapeutic drug or in 
combination with surgery. There is a paucity of data in the '306 demonstrating that the 
inventors had possession of this invention at the time of filing. They cannot rely upon the 
GBC-590 + IFN study for that simply was a failure (see, the Report, Exhibit F). In fact, 
there is no experimental evidence discernable in the '306 which would suggest that the 
claimed invention (including the newly submitted claims) works. It is well appreciated 
that in the more unpredictable arts, such as the instant case, more direction or guidance is 
required to demonstrate possession of the invention. See, In re Fisher, 427 F.2d 833, 839, 
166 USPQ 18, 24 (CCPA 1970). Evidence in the form of experimental data would 
arguably lend itself toward enabling the claimed invention. The absence of such 
supporting data for the claimed invention suggests that the inventors were not in 
possession of the invention at the time of filing. (See, In re Wands, 858 F.2d 73 1 , 8 
USPQ2d 1400 (Fed. Cir. 1988), Ajinomoto Co., Inc. v. Archer-Daniels-Midland Co., 228 
F.3d 1338, 56 USPQ2d 1332 (Fed. Cir. 2000), cert, denied, 121 S. Ct. 1957 (2001), and 
Enzo Biochem, Inc. v. Calgene, Inc., 188 F.3d 1362, 1374 n.10, 52 USPQ2d 1 129, 1 138 
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n.10 (Fed. Cir. 1999.) This is not only true of the newly added claims, but equally 
applicable to the amended claims. 

Based upon the disclosure of the '306 itself, the putative invention is directed to a 
carbohydrate having the ability to bind to a galectin, specifically a carbohydrate having a 
polygalacturonic acid backbone interrupted by rhamnose residues wherein said backbone 
has side chains depending therefrom used together with a chemotherapeutic agent. 

The Examiner refers to U.S. Patent application SN 08/819,356 in Ground #12. 
The '356 discloses modified citrus pectin as having a polygalacturonic acid backbone 
with rhamnose residues interrupting galacturonic acid in the backbone. There are side 
chains depending from the backbone. The '356 claims priority to 08/024,487, filed 
March 1, 1993. (The '487 is referenced in the '306 at col. 5, In 2.) The '487 also teaches 
a modified citrus pectin. Both the '356 and '487 are directed toward the treatment of 
cancer. It would have been obvious to one skilled in the art to combine the modified 
citrus pectin taught and claimed in either the '356 or '487 with a chemotherapeutic agent. 

To one skilled in the art it would have been obvious to modify the carbohydrate 
taught by Rubin by adding a polymeric backbone with side chains depending therefrom. 
Moreover, the backbone used could be a polygalacturonic acid backbone. 

Ground #6: 

Claims 1-3 and 13 are rejected under 35 USC §103(a) as being unpatentable over 
Glinsky et al. y Cancer Res. (1996). 

As stated in Grounds #4 & 5, a carbohydrate having a polygalacturonic acid 
backbone with side chains depending therefrom is literally supported in the , 306 , s 
specification. However, the current limitation added to the claims, such as claim 1 & 2, 
is broader than what the specification supports. It is axiomatic in patent law that 
amended claims must comply with the written description requirement. In the instant 
case, this axiom has not been met. 
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Referring specifically to the newly added claims, i.e., claims 24-44, these claims 
are directed to the use of a modified pectin together with a chemotherapeutic drug or in 
combination with surgery. There is a paucity of data in the *306 demonstrating that the 
inventors had possession of this invention at the time of filing. 

The Examiner refers to U.S. Patent application SN 08/819,356 with respect to 
Ground #12. The '356 discloses modified citrus pectin having a polygalacturonic acid 
backbone with rhamnose residues interrupting galacturonic acid in the backbone. There 
are side chains depending from the backbone. The '356 claims priority to 08/024,487, 
filed March 1, 1993. (The '487 is referenced in the '306 at col. 5, In 2.) The '487 also 
teaches a modified citrus pectin. Both the '356 and '487 are directed toward the 
treatment of cancer. It would have been obvious to one skilled in the art to combine the 
modified citrus pectin taught and claimed in either the '356 or '487 with a 
chemotherapeutic agent. 

To one skilled in the art it would have been obvious to modify the carbohydrate 
taught by Glinsky by adding a polymeric backbone with side chains depending 
therefrom. Moreover, the backbone used could be a polygalacturonic acid backbone. 

ground #7: 

Claims 1 & 3 are rejected under 35 USC § 103(a) as being unpatentable over 
Glinsky et aL, Cancer and Metastasis Reviews (1998). 

As stated in Grounds #4 & 5, a carbohydrate having a polygalacturonic acid 
backbone with side chains depending therefrom is literally supported in the *30&s 
specification. However, the present limitation added to the claims, such as claim 1 & 2, 
is broader than what the specification supports. It is axiomatic in patent law that 
amended claims must comply with the written description requirement. In the instant 
case, this axiom has not been met. 
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Referring specifically to the newly added claims, i.e., claims 24-44, these claims 
are directed to the use of a modified pectin together with a chemotherapeutic drug or in 
combination with surgery. There is a paucity of data in the 4 306 demonstrating that the 
inventors had possession of this invention at the time of filing. 

The Examiner refers to U.S. Patent application SN 08/819,356 with respect to 
Ground #12. The '356 discloses modified citrus pectin having a polygalacturonic acid 
backbone with rhamnose residues interrupting galacturonic acid in the backbone. There 
are side chains depending from the backbone. The 4 356 claims priority to 08/024,487, 
filed March 1, 1993. (The '487 is referenced in the '306 at col. 5, In 2.) The 4 487 also 
teaches a modified citrus pectin. Both the '356 and 4 487 are directed toward the 
treatment of cancer. It would have been obvious to one skilled in the art to combine the 
modified citrus pectin taught and claimed in either the *356 or 4 487 with a 
chemotherapeutic agent. 

To one skilled in the art it would have been obvious to modify the carbohydrate 
taught by Glinsky by adding a polymeric backbone with side chains depending 
therefrom. Moreover, the backbone used could be a polygalacturonic acid backbone. 

Ground #8: 

Claims 1 and 3 are rejected under 35 USC § 102(b) as being anticipated by Green 

et al 

As stated in Grounds #4 & 5, a carbohydrate having a polygalacturonic acid 
backbone with side chains depending therefrom is literally supported in the '306's 
specification. However, the present limitation added to the claims, such as claim 1 & 2, 
is broader than what the specification supports. It is axiomatic in patent law that 
amended claims must comply with the written description requirement. In the instant 
case, this axiom has not been met. 
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Referring specifically to the newly added claims, le. 9 claims 24-44, these claims 
are directed to the use of a modified pectin together with a chemotherapeutic drug or in 
combination with surgery. There is a paucity of data in the '306 demonstrating that the 
inventors had possession of this invention at the time of filing. 

The Examiner refers to U.S. Patent application SN 08/819,356 with respect to 
Ground #12. The '356 discloses modified citrus pectin having a polygalacturonic acid 
backbone with rhamnose residues interrupting galacturonic acid in the backbone. There 
are side chains depending from the backbone. The 4 356 claims priority to 08/024,487, 
filed March 1, 1993. (The '487 is referenced in the '306 at col. 5, In 2.) The '487 also 
teaches a modified citrus pectin. Both the '356 and '487 are directed toward the 
treatment of cancer. It would have been obvious to one skilled in the art to combine the 
modified citrus pectin taught and claimed in either the '356 or '487 with a 
chemotherapeutic agent. 

To one skilled in the art it would have been obvious to modify the carbohydrate 
taught by Green by adding a polymeric backbone with side chains depending therefrom. 
Moreover, the backbone used could be a polygalacturonic acid backbone. 

Ground #9: 

Claims 1-3 and 13 are rejected under 35 USC § 103(a) as being unpatentable over 
Glinsky et al y Clin. Exp. Metastasis (1996). 

As stated in Grounds #4 & 5, a carbohydrate having a polygalacturonic acid 
backbone with side chains depending therefrom is literally supported in the , 306's 
specification. However, the present limitation added to the claims, such as claim 1 & 2, 
is broader than what the specification supports. It is axiomatic in patent law that 
amended claims must comply with the written description requirement. In the instant 
case, this axiom has not been met. 
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Referring specifically to the newly added claims, i.e., claims 24-44, these claims 
are directed to the use of a modified pectin together with a chemotherapeutic drug or in 
combination with surgery. There is a paucity of data in the '306 demonstrating that the 
inventors had possession of this invention at the time of filing. 

The Examiner refers to U.S. Patent application SN 08/819,356 with respect to 
Ground #12. The '356 discloses modified citrus pectin having a polygalacturonic acid 
backbone with rhamnose residues interrupting galacturonic acid in the backbone. There 
are side chains depending from the backbone. The '356 claims priority to 08/024,487, 
filed March 1, 1993. (The '487 is referenced in the 306 at col. 5, In 2.) The '487 also 
teaches a modified citrus pectin. Both the '356 and '487 are directed toward the 
treatment of cancer. It would have been obvious to one skilled in the art to combine the 
modified citrus pectin taught and claimed in either the '356 or '487 with a 
chemotherapeutic agent. 

To one skilled in the art it would have been obvious to modify the carbohydrate 
taught by Glinsky by adding a polymeric backbone with side chains depending 
therefrom. Moreover, the backbone used could be a polygalacturonic acid backbone. 

Ground #10: 

Claims 1^3 and 13 are rejected under 35 USC § 103(a) as being unpatentable over 
Frankel et al. 

As stated in Grounds #4 & 5, a carbohydrate having a polygalacturonic acid 
backbone with side chains depending therefrom is literally supported in the '306's 
specification. However, the current limitation added to the claims, such as claim 1 & 2, 
is broader than what the specification supports. It is axiomatic in patent law that 
amended claims must comply with the written description requirement. In the instant 
case, this axiom has not been met. 
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Referring specifically to the newly added claims, i.e., claims 24-44, these claims 
are directed to the use of a modified pectin together with a chemotherapeutic drug or in 
combination with surgery. There is a paucity of data in the 4 306 demonstrating that the 
inventors had possession of this invention at the time of filing. 

The Examiner refers to U.S. Patent application SN 08/819,356 with respect to 
Ground #12. The '356 discloses modified citrus pectin having a polygalacturonic acid 
backbone with rhamnose residues interrupting galacturonic acid in the backbone. There 
are side chains depending from the backbone. The 4 356 claims priority to 08/024,487, 
filed March 1, 1993. (The '487 is referenced in the 306 at col. 5, In 2.) The '487 also 
teaches a modified citrus pectin. Both the '356 and '487 are directed toward the 
treatment of cancer. It would have been obvious to one skilled in the art to combine the 
modified citrus pectin taught and claimed in either the '356 or '487 with a 
chemotherapeutic agent. 

To one skilled in the art it would have been obvious to modify the carbohydrate 
taught by Frankel by adding a polymeric backbone with side chains depending therefrom. 
Moreover, the backbone used could be a polygalacturonic acid backbone. 

Ground #11: 

The Examiner states that the Private Placement Memorandum is not considered in 
this Re-examination as it is not a printed publication. The Memorandum was 
inadvertently sent to GLGS over the internet and, therefore, became a printed publication. 
GlycoGenesys can certainly be considered the "public" for the purposes of this action. 
Even though the Memorandum was considered at the time as a confidential document, an 
argument could be made that it became public once it was sent, in error, to GLGS. 
Therefore, the Memorandum should be considered for the purposes of this re- 
examination. Reconsideration of the Examiner's finding is respectfully requested. 
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Ground #12: 

Claims 1, 3, 4, 6-8, 1 1, and 14-16 are rejected under 35 USC § 103(a) as being 
unpatentable over '807 in view of Piatt et al JNCI. 

GlycoGenesys asserts that the *807 fails as prior art because, as they have 
previously argued during prosecution of the '306, Piatt's '807 is directed to gene therapy 
whereas the '306 is directed to chemotherapy. Moreover, the JNCI reference fails 
because it does not teach nor suggest combining modified citrus pectin with another 
therapeutic. 

As the Examiner adroitly points out in her 102(e) rejection employing the '807, 
both the '306 and the '807 are directed toward the treatment of cancer via the mechanism 
of apoptosis. Piatt discusses the mechanism of gene therapy in the '807 and states that 
"the introduced gene acts to induce apoptosis." (See, col. 1, Ins 22-26 of '807.) Chang 
discusses cancer therapy at col. 5, Ins 24-40 in the '306: "... oncolytic chemotherapeutic 
agents are cytotoxic ... It is believed that these therapies exert their cytotoxic effects by 
activating programmed cell death, also referred to as apoptosis/' In the present rejection, 
the Examiner correctly points out that the JNCI reference teaches that modified citrus 
pectin has utility in treating cancer. Further, the JNCI paper teaches that modified citrus 
pectin binds to galectin. The JNCI paper certainly provides motivation to one skilled in 
the art to combine modified citrus pectin with a cancer therapeutic, specifically one that 
acts via apoptosis. Moreover, U.S. Pat. No. 5,895,784 to Raz et al teaches the use of 
modified citrus pectin in the treatment of cancer. This is equally true of U.S. Pat. No. 
5,834,442 to Raz et al, i.e., the '442 teaches modified pectin and its role in the treatment 
of cancer. (Raz's 784 & '442 patents are submitted herewith as Exhibit G.) 

All of the recited elements in the pending claims can be found in the '807 and, 
therefore, a case for 102(e) is established for the rejected claims. Moreover, all of the 
recited elements in the amended and added claims are present in the '807 and JNCI 
references (as well as the 784). Therefore, a prima facie case of obviousness is 
established for the rejected claims. 
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Grounds #13 & 14: 

Claims 9 & 10 are rejected under 35 USC § 103(a) as being unpatentable over 
•807, Piatt et al, Ros et al, and Renard et al 

Requester maintains, for reasons presented above, claims 9 and 10 are obvious in 
view of the cited prior art. 

Ground #15: 

Claims 2 and 17 are rejected under 35 USC § 103(a) as being unpatentable over 
Fujimoto et al in view of Raz et al Cancer and Metastasis Rev. 1987. 

As stated in Grounds #4 & 5, a carbohydrate having a polygalacturonic acid 
backbone with side chains depending therefrom is literally supported in the '306's 
specification. However, the present limitation added to the claims, such as claim 2, is 
broader than what the specification supports. It is axiomatic in patent law that amended 
claims must comply with the written description requirement. In the instant case, this 
axiom has not been met. 

GlycoGenesys states that neither reference teaches or suggests a carbohydrate that 
comprises a polymeric backbone that binds to galectin. All that is needed then is to 
combine these references with any number of references teaching modified citrus pectin 
and its role in the treatment of cancer, such as, JNCI ('92) paper by Piatt, U.S. Pat. No. 
'784 & '442 to Raz et al, and other references cited herein. The 784 & '442 patents are 
directed toward the use of modified citrus pectin in the treatment of cancer. In fact, both 
the '784 & '442 discuss galectin involvement in cancer therapy. 

Grounds Raised bv the Examiner: 

(a) Claims 1,3-8, 1 1, 14-16, 18, and 20 are rejected under 35 USC §102(e) as being 
anticipated by the ! 807. 
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Requester agrees with the Examiner's rejection and the basis for the rejection in 
the instant case. As discussed in the Office Action, both Piatt's '807 and Chang's '306 
are directed toward treating cancer via effecting apoptosis. The '306 discusses oncolytic 
chemotherapeutics as agents effecting apoptosis. This clearly overlaps with Piatt's '807. 
GlycoGenesys in their reply provide references and declarations addressing the issue of 
gene therapy versus chemotherapy, yet these references and declarations fail to directly 
address the Examiner's argument. They fail to address the common and overlapping 
feature of both the '807 and '306, i.e., effecting apoptosis. 

(b) Claims 1-8,11, 12, and 14-23 are rejected under 35 USC § 103(a) as being 
unpatentable over Rubin and Piatt (WO 97/34907). 

GlycoGeneysis argues that neither Piatt nor Rubin teach or suggest "a 
carbohydrate that binds to a galectin and comprises a polymeric backbone having side 
chains dependent therefrom would be effective at anything other than inhibiting 
metastasis." 

It is well established in the prior art, in fact, the '306 makes certain reference in 
this regard, that modified citrus pectin is believed to bind to galectin. It is well known 
that modified citrus pectin has a polygalacturonic backbone with side chains depending 
therefrom. (Requester asserts, as previously stated, that the claim to a "polymeric 
backbone with side chains depending therefrom" is overly broad and not supported in the 
'306 specification.) Piatt (WO 97/34907) teaches that modified citrus pectin can be used 
to treat cancer. Rubin provides that lactose conjugates inhibit tumor growth and 
metastasis, wherein the conjugate refers to a chemotherapeutic agent. Based upon the 
teachings of the '306, lactose appears to have the necessary chemistry to bind to galectin. 

GlycoGenesys continues, "the l 807 patent ascribes no independent biological 
activity whatsoever to modified pectin ..." Here we can reference Piatt's JNCI ('92) 
paper which does ascribe biological activity to modified pectin, i.e., in the treatment of 
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cancer Moreover, Piatt's '356 and 4 487 patent applications ascribe biological activity to 
modified pectin. 

Clearly, there is motivation for one skilled in the art to make this combination to 
arrive at the pending claims, moreover, as the Examiner is aware, there are other effective 
combinations that can be articulated just employing the references cited in this section. 

(c) Claims 1-8, 1 1, 12, and 14-23 are rejected under 35 USC § 103(a) as being 
unpatentable over Fujimoto et al. and Piatt (WO 97/34907). 

GlycoGenesys argues that the cited references fail to establish a prima facie case 
of obviousness. First, they characterize Fujimoto et al. as being an immunotherapeutic. 
Secondly, GLGS states that neither of the references indicate binding to galectin by a 
carbohydrate and that the carbohydrate is not described as having a polymeric backbone 
with side chains depending therefrom. Further, that there is no description of modified 
pectin having anti-tumor activity. 

It is well known in the art that modified citrus pectin has a polygalacturonic 
backbone with side chains depending therefrom. (See above for a discussion on the 
overly broad, unsupported limitation of a "polymeric backbone with side chains 
depending therefrom.") Moreover, it is also well established that modified citrus pectin 
has oncolytic therapeutic properties, see, Piatt's WO 97/34907, JNCI ('92), '784, '442, 
4 487 and '356. Fujimoto teaches the use of carbohydrates to treat cancer. One skilled in 
the art appreciating the anti-tumor properties of modified pectin is clearly motivated to 
combine these references to arrive at the pending 306 claims. 

(d) Claims 9 and 10 are rejected under 35 USC § 103(a) as being unpatentable over 
the 737 patent, Fujimoto et al., Ros et aL, and Renard et al. 

Requester agrees with the Examiner that these claims are unpatentable for reasons 
set forth above. 
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C ONCLUSION 

In view of the arguments presented above, Requester contends that the amended 
claims as well as the newly submitted claims are not patentable over the prior art and fail 
to meet 35 USC §112 requirements. Requester respectfully requests that rejections of 
these claims be maintained. 



Date: ^^Lf 



Respectfully sijj&mitted, 

Stephei/jyGa 
Attorfl&yTor the Requester 
Pro-Pharmaceuticals, Inc. 
Reg. No. 48,921 



21 



J 



TAB A 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Letters Patent of: Chang et al. Group Art Unit: 1623 

Re-examination Control No.: 95/000,074 Examiner Maier, L.C. 
Patent No.: 6,680,306 
Issued: January 20, 2004 



Mail Stop Inter Partes Reexam 
Central Reexamination Unit 
Office of Patent Legal Administration 
United States Patent & Trademark Office 
P.O. Box 145 
Alexandria, VA 22313-1450 



Sin 




AFFIDAVIT OF DR. CARLOS ESTUARDO AGUILAR-CORDOVA 



I, Carlos Estuardo Aguilar-Cordova, declare that I have the following 
background: 

I. Education: 



California State University, Bakersfleld, CA 


BS 


1978 


Biology, Chemistry 
Medicine 


Univ. del Valle de Guatemala, Guatemala 


M.D. Inf. 


1981 


Univ. California - Davis, CA 


Ph.D. 


1989 


Genetics 


Fenwick & West 


Certificate 


1993 


Basic Biologic Law 


Fenwick&West 


Certificate 


1993 


Biologic GMPs and 



FDA Inspections 



II. Work Experience: 



1 978 - 1 979 Science Teacher; Kern County Unified School District Bakersfleld, CA 

1980 - 1981 Lecturer; Department of Entomology and Evolution, Universidad del Valle de 

Guatemala 

1981 - 1984 General Manager, Avanti Enterprises, Bakersfleld, CA 

1984 - 1985 Research Assistant; Department of Medical Pathology, University of California, 

Davis 

1985 - 1986 Research Assistant; Cetus Biotechnology Co., Emeryville, California 

1986 - 1989 Research Assistant; Department of Medical Pathology, University of California, 

Davis 

1989- 1991 _ Research Associate; Department of Pathology, Baylor College of Medicine, 
Houston, TX 

1991 - 1992 Research Associate; Howard Hughes Medical Institute at Baylor College of 

Medicine 

1992-1993 Research Associate; Institute for Molecular Genetics, Baylor College of 

1 



07/95 -04/00 
03/95 -04/00 
04/00 - 08/02 
10/98 - present 
08/02 -present 



1993 - 1995 
09/93 - 06/95 



Medicine 

Co-Director, Gene Therapy Vector Laboratory, Baylor College of Medicine 
Research Assistant Professor; Department of Pediatrics, Baylor College of 
Medicine 

Assistant Professor, Department of Pediatrics, Baylor College of Medicine 
Director, Cell and Molecular Therapy Laboratories, Baylor College of Medicine 
Deputy Director, Harvard Gene Therapy Initiative, Harvard Medical School 
Assistant Professor, Department of Radiology, Baylor College of Medicine 
Chief Executive Officer, Advantagene, Inc. 



I further declare that I am actively involved in research concerning cancer, and have 
published about 70 papers and have 4 patents or patent applications in this area. 

I still further declare that: 

(1) in my opinion, interferon ("IFN") refers to a biologic and not a chemotherapeutic 
agent The term "chemotherapy" is used by one skilled in the art to describe the use of a 
synthetic chemical, such as cisplatin, methotrexate, and alike. An oncolytic 
chemotherapeutic agent is a synthetic chemical used to treat cancer by, for example, killing 
cancer cells. This is in contrast to biologic agents such as proteins, their derivatives, and 
alike. Interferon is characterized as a biologic agent rather than a chemotherapeutic agent 

(2) all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 





(Carlos Estuardo Aguilar-Cordova) 



(Date) 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Letters Patent of: Chang et al. Group Art Unit: 1 623 

Rc-examination Control No.: 95/000,074 Examiner: Maier, LC 

Patent No.: 6,680,306 
Issued: January 20, 2004 
Docket No.: 13192-127 



Mail Stop Inter Partes Rccxam 
Central Reexamination Unit 
Office of Patent Legal Administration 
United States Patent & Trademark Office 
P.O. Box 145 

Alexandria, VA 22313-1450 



Sir: 



AFFIDAVIT 
OF 

Dr. James R. Zab reeky 
U James R, Zabrccky, declare that I have the following background: 
I. Education: 

1981 Ph.D. Biochemistry University of California, Berkeley, CA 

Thesis: 'The Role of ATP in Microtubule Assembly- 
1977 B.S. Chemistry Indiana University, Bloomington, IN 




1 1 . Work Experience: 

1 998 to present ANTIGENICS INC.. Lexington, MA. 

Sr. Director, Discovery Research. (Apr. '04 to present) Responsible for building 
and directing a research program focused on mechanisms of heat shock proteins 
in immune-modulation. Develop next generation and new product concepts based 
on core technology platforms. 

Sr. Director of Pharmaceutical Technologies. Oversee all aspects of analytical 
and protein purification development for autologous and recombinant heat shock 
protein based immunotherapies for cancer and infectious diseases. 
• Built a multi-disciplinary team focused on the development of analytical 

methods for the characterization and analysis of proteins and small molecule 

therapeutics. 
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• Responsible for the development and optimization of manufacturing processes 
for autologous and recombinant proteins. 

• Devised and implemented an analytical strategy including in vitro cell-based 
assays to fulfill the potency requirement for approval of a complex biologic. 

• Primary author of key components of the CMC sections for regulatory filings 
including INDs. amendments and a CTO. 

• Thought leader in devising strategies to meet the unique regulatory challenges 
for an unprecedented, patient-specific autologous immunotherapy. 

ig96 to 1998 AUTOIMMUNE, INC.. Lexington. MA. 

Associate Director of Biochemistry. Directed a team focused on the 
characterization of proteins and protein-lipid mixtures for the treatment of 
autoimmune disorders. 

• Developed a novel. FDA accepted approach to defining potency of a complex 
biologic. 

• Developed immunoassays for drug product characterization and to support 
clinical and pre-ciinical programs. 

• Used a variety of methods including chromatography, SDS-PAGE, 
immunoblots, mass spec, CE, DSC and others to characterize complex protein 
mixtures. 

• Completed comprehensive characterization of the lipid composition of a 
complex product derived from neuronal membranes. 

• Contributed to the drafting and review of the CMC section of a BLA 

• Devised viral and microbial validation program to ensure product safety and 
regulatory compliance, 

• Developed and qualified bio-analytical test methods and transferred to QC. 

• Directed manufacturing process and analytical test method validation efforts. 

• Established, managed and audited programs with external contractors. 

1989 to 1996 ONCOGENE SCIENCE. INC.. Cambridge. MA. 

Principal investigator, Diagnostics Research. ('94-96) Managed a research 
and development program for cancer diagnostics. 

• Investigated novel cancer markers and developed antibodies and 
immunoassays for their detection in blood and tumor extracts. 

• Initiated an R&D program focused on the role of proteinases in cancer. 

• Developed over 40 commercially available products including unique 
antibodies and ELISAs for the research product and clinical diagnostic market 

• Oversaw all aspects of protein chemistry and mammalian cell culture. 

• Obtained SBIR grant support for a portion of research program. 

Program Manager • Tumor Markers and Protein Chemistry, f93-'94) 
Developed antibodies and ELISAs for oncogenes, tumor suppressor genes, 
proteinases and steroid hormone receptors for use as cancer diagnostics and 
research products. 

Manager of Protoin Chemistry. ('Sg-^) Established and managed a group 
responsible for all aspects of protein chemistry in support of oncogene and AIDS 
vaccine programs. 



1984 to 1988 INTEGRAT ED GENETICS, INC. (now part of Genzvme). Framinaham. MA 
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Staff Scientist. Responsible for the development of purification strategies and the 
characterization of proteins from natural and recombinant sources, including hCG, 
LH, FSH, erythropoietin and GM-CSF. Managed the exploratory research program 
investigating therapeutic applications of the Scavenger receptor, NMDA receptor 
and Na* K* ATPase. 

1982 to 1984 CALIFORNIA INSTITUTE OF TECHNOLOGY. Pasader^ CA 

Postdoctoral Fellow. (Laboratory of Dr. M. Raftery) Regulation of the 
Acetylcholine receptor by membrane components. Demonstrated the role of 
cholesterol and other lipids in modulating nerve signal transduction. 

1977 to 1981 UNIVERSITY OF CALIFORNIA. Berkeley. CA. 

Graduate Student. (Laboratory of Dr. R. D. Cole) Investigated protein-protein 
and protein-lrgand interactions in the assembly and regulation of microtubules. 

1975 to 1977 INDIANA UNIVERSITY. Btoominaton. IN 

Research Assistant. (Laboratory of Dr. F. Gurd) Protein chemical modification 
and 13 C NMR studies of protein structure-function relationships. 

Other Experience: 

1985-1994 APHIOS. INC.. Wobum MA 

Consultant Development of novel separation technologies using supercritical 
fluids for the preparation of biological therapeutics. Technology was applied to the 
purification of proteins and other natural products, formulation of liposome 
encapsulated therapeutics, cell disruption and viral inactivation. 

19 $6 MILLENNIUM PHARMACEUTICALS INC.. Cambridge MA 

Consultant Cancer therapeutic development and identification of targets for drug 
screening. 

1996 FUG! IMMUNOPHARMACEUTICALS CORP.. Lexington. MA. 

Consultant. Protein chemistry, formulation and therapeutic development 

Awards an d Honors Professional Societies 

NIH Postdoctoral Fellow American Association for the Advancement of Science 

NIH Graduate Traineeship American Society for Biochemistry and Molecular Biology 

Phi Beta Kappa American Association for Cancer Research 

Indiana State Scholarship Central New England Chromatography Council 
National Exploration Award 



I further declare that: 

1 . Interferons represent a class of proteins that are naturally produced by cells to 
help fight infection. Several members of this family have now been produced 
recombinantly and are approved for the treatment of a number of indications. 
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2. Since interferons are proteins, they fall under the category of biologies and, 
hence, have been regulated as such. Regulatory agencies have established guidance's for 
these and other proteins and polypeptides which can be found in documents that refer to 
"Biotcchnological/Biological Products' 1 . 

3. Biologies can be distinguished from drugs by a number of criteria, one of which is 
their molecular size. Drugs are typically small molecular weight chemical entities that 
can be highly characterized in terms of their structure and chemical properties. Biologies 
arc cither single component or mixtures of high molecular weight macromolecules that 
have complex and difficult to characterize structural properties that arc responsible for 
their biological activity. Given this difference in the ability to define and characterize 
these macromolecules as compared to drugs, biologies arc regulated and approved under 
distinct and specific sets of criteria. 

4. Chemotherapy agents are generally classified and regulated as drugs based on 
their small molecular size, level of molecular characterization and mechanism of action. 



5. All statements made herein of my own knowledge arc true and that all statements 
made on information and belief are believed to be true; and further, that these statements 
are made with knowledge that willful false statements and the like so made arc 
punishable by fine or imprisonment, or both, under § 1 001 of Title 1 8 of the United States 
Code and that willful false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 





Date 
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TAB C 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Re-examination Control No.: 95/000,074 Examiner: Maier, LC 
Patent No.: 6,680,306 
Issued: January 20, 2004 
Docket No.: 13192-127 



Mail Stop Inter Partes Reexam 
Central Reexamination Unit 
Office of Patent Legal Administration 
United States Patent & Trademark Office 
P.O. Box 145 

Alexandria, VA 22313-1450 



AFFIDAVIT OF DR. RAPHAEL NIR 11 ■■ ■ 

I, Raphael Nir, declare that I have the following background: 
I. Education: 

1982: B.S. in chemistry, Tel- Aviv University, Tel-Aviv, Israel 

1 984: M.S. (with distinction) in biochemistry, Tel-Aviv University, 

Tel-Aviv, Israel 

1 990: Ph.D. in biotechnology, Tel- Aviv University, Tel-Aviv, Israel 

1 997: M.S. in management, School of Industrial Management, New Jersey 

Institute of Technology, NJ 



II. Work Experience: 

1992: Post-Doctoral Fellow, Department of Biotechnology Process 
Development, Schering-Plough Research, Union, NJ. Developed a novel cell 
screening method based on immobilization of mammalian cells and sorting by 
flow cytometry. 

1992-95: Senior Scientist, Schering-Plough Research Institute, Department 
of Biotechnology Process Development. 

- supervised engineers and technicians engaged in recovery/purification 
of proteins and antibiotics; 
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- developed an assay for evaluating E. coli inclusion bodies and 
optimized the unfolding/refolding steps of cytokines; 

- developed improved processes for the purification of multi-gram 
quantities of pharmaceutical grade cytokines and monoclonal antibodies; 

- developed and implemented a method which enables "In Process" analysis 
of Everninomicin; 

- developed and scaled-up a new process for purifying Everninomicin from 
whole broth using cross flow ultra-filtration; 

- initiated research demonstrating an inexpensive solution for 
controlling the waste generated during antibiotic manufacturing; 

- evaluated antibiotic production and impurity profile of cell lines. 

1995-97: Associate Principal Scientist, Schering-Plough Research 
Institute, Department of Biotechnology Process Development. 

- engaged in p53 gene therapy project; 

- developed improved protein-free and serum-free media for NSO 
cell-culture and engaged in the scale-up of the fermentation; 

- developed an approach for minimizing oxidation during recovery of 
genetically engineered proteins. 

Sept. 1997- present: General Director, SBH Sciences, Inc., Natick, MA 

III. Awards: 

1 986 & 1 989 - Pedro Gerson Scholarship for scholastic achievement 
1 994 & 1 995 - Schering-Plough^ Excellence Award 
1 997 - Schering-Plough^ Impact Award 

IV. Professional Membership: 
American Chemical Society 



I farther declare that: 

1 . I first met Dr. David Piatt socially through my friends; 

2. in 1999, Dr. Piatt discussed the possibility of using interferon 
("IFN") in combination with a carbohydrate, in fact, I received a 
facsimile from Dr. Piatt dated 3/1 1/1999 (Exhibit A) in which David 
specifically mentioned that we have an opportunity of using a carbohydrate 
in conjunction with IFN where the carbohydrate will decrease the toxicity 
associated with IFN; 

3. Dr. Piatt and I proposed a joint meeting in order to establish a 
collaboration/joint venture between SafeScience and SBH, where PeproTech 



would supply the IFN and SafeScience would provide GBC590, SafeScience and 
SBH Sciences would perform joint animal studies; 



4. I together with the other owners of SBH Sciences, Drs. Haki Stabinsky 
and Robert Goldman, went to SafeScience to meet with Dr. Piatt and the 
clinical director to discuss the project of using IFN together with 
GBC590, one thing we all agreed on was to procure the IFN directly from 
Schering-Plough and not from PeproTech due to patent issues; 

5. on or about June 4, 1 999, Dr. Piatt sent me a letter with Brad Carvers 
signature intended for Dr. Goldman which outlined the arrangement between 
SafeScience and PeproTech (Exhibit B), however, as stated above, we 
decided to obtain the IFN directly from Schering-Plough; 

6. interferon is considered a biologic, that is, a protein-based molecule 
derived from a natural biological source: 

7. I met Yan Chang at SafeScience; 

8. based on my recollection, Yan Chang was not involved in the design of 
our project, i.e., the GBC590 + IFN study; 

9. based on my recollection, after one animal study the project was put on 



1 0. all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and 
further, that these statements are made with knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or 
both, under §1001 of Title 18 of the United States Code and that willful 
false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 



hold; 




Raphael Nir 



Date 



TAB D 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Letters Patent of: Chang et al . Group Art Unit: 1 623 

Re-examination Control No.: 95/000,074 Examiner: Maier, LC 

Patent No.: 6,680,306 
Issued: January 20, 2004 
Docket No.: 13192-127 



Mail Stop Inter Partes Reexam 
Central Reexamination Unit 
Office of Patent Legal Administration 
United States Patent & Trademark Office 
P.O. Box 145 

Alexandria, VA 22313-1450 



Sir: 

AFFIDAVIT 
OF 

DR. DAVID PLATT 
I, David Piatt, declare that: 

1 . I begun my studies in carbohydrate chemistry in the 1 970s, as an undergraduate in 
the Technion ( 1 978- 1 980); 

2. in 1986, 1 submitted a scientific paper in a peer-reviewed journal on modified 
pectin material. The paper was published in 1988. David Piatt et al. "Degradation of 
Pectin Substances in Carrots by Heat Treatment" J. Agric. Food Chem, 1988 36 362- 
365; 

3. on or about September 1 , 1 987, 1 submitted my doctoral thesis on modified pectin 
material in partial fulfillment of a Doctor of Philosophy degree in Chemistry from 
Hebrew University in Jerusalem. This modified pectin material would later be referred to 
as a close chemical structure to GBC-590 technology; 

4. • { on or about August 1, 1989, 1 went to the Michigan Cancer Foundation on a grant 
from the National Institutes of Health to study the expression of the gene for Lectin, 
specifically, GaIectin-3, in the laboratory of Dr. Avraham Raz; 

5. on or about September 1 989, 1 conceived the idea of using the modified pectin 
material that I had prepared while pursuing my Ph.D. in the treatment of cancer. 
Specifically, using this modified pectin material to inhibit cancer metastasis; 
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6. around 1 996 1 met Dr. Raphael Nir of SBH socially through a friend of my wife; 

7. I understand Dr. Nir to be an expert in the biochemistry of biologies, such as 
Interferon ("IFN"); 

8. around March 1 999, 1 conceived of an idea that would combine GBC-590 
(modified citrus pectin) and EFN for the treatment of cancer. I conveyed this idea to Dr 
Nir; 

9. shortly after my conversation with Dr. Nir, he and I constructed an experimental 
protocol in which GBC-590 was to be administered to xenograft mice together with EFN; 
the administration was not a concomitant administration, rather, the two pharmaceutical 
agents were to be given separately; 

10. GlycoGenesys contracted the Piedmont Research Center to analyze samples of 
GBC-590 batches prior to use in clinical studies (I shall use GlycoGenesys throughout 
this Declaration so as to not confuse the reader, however, GlycoGenesys should be 
understood to include its predecessors, SafeScience and IGG - where appropriate); 

11. GlycoGenesys requested that Piedmont perform the experiment that Dr. Nir and I 
designed in order to test the efficacy of GBC-590 in combination with IFN on the 
xenograft mice. Dr. Nir was able to obtain IFN from Schering-Plough and provided 
Piedmont with the IFN; GlycoGenesys provided Piedmont with the GBC-590; 

12. I received a copy of a report generated by Piedmont of the study and have 
reviewed the report; 

13. based on my review of Piedmont's report, I understand that the combination of 
GBC-590 and IFN resulted in no significant efficacy in treating cancer in the 
experimental model; 

14. Yan Chang was not involved in the design of the experimental protocol that Dr. 
Nir and I generated, and which was performed by Piedmont; 

15. I was Chang's supervisor while I was at GlycoGenesys and was fully aware of 
Chang's responsibilities; 

1 6. I understand that Chang was project manager, charged with the responsibility of 
communicating with Piedmont concerning the experiment; 

17. a biologic agent, such as IFN, is different from a chemotherapeutic agent, such as 
cisplatin in that a biologic agent is a natural biological molecule and a chemotherapeutic 
agent is a molecule that can only be synthesized chemically and not found in nature; 



2 



1 8. the GBC-590 + EFN study is significantly different than that disclosed and 
claimed in the '306 and the '946 patent (cited reference in the Re-examination Request) in 
that for the EFN study GBC-590 and IFN were not co-administered, in fact, they were 
administered via different routes (GBC-590 - i.v., and IFN - s.c), whereas, the '306, in 
part, and the '946 require co-administration of a polysaccharide and chemotherapeutic 
agent. 

19. all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further, that these statements 
are made with knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under §1001 of Title 18 of the United States 
Code and that willful false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 



TABE 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Letters Patent of: Chang et al. Group Art Unit: 1623 

Re-examination Control No.: 95/000,074 Examiner: Maier, LC 

Patent No.: 6,680,306 
Issued: January 20, 2004 
Docket No.: 13192-127 



Mail Stop Inter Partes Reexam 
Central Reexamination Unit 
Office of Patent Legal Administration 
United States Patent & Trademark Office 
P.O. Box 145 

Alexandria, VA 22313-1450 




OF 

DR. VODEK SASK 
I, Vodek Sasak, declare that I have the following background: 
I. Education: 

1970: B.S. in Biochemistry, University of Maria Curie, Lublin, Poland 
1972: M.S. in biochemistry, University of Maria-Curie, Lublin, Poland 
1 976: Ph.D. in biochemistry, Institute of Biochemistry and Biophysics, Polish 
Academy of Sciences, Warsaw, Poland 



II. Work Experience: 

1976-80: Visiting Fogarty Fellow, Laboratory for Experimental Pathology, 
National Cancer Institute, NIH, Bethesda, MD 

Initiated research on sugar transfer mechanisms to glycoproteins and 
oligosaccharides. Studied carbohydrate-mediated cell-to-cell adhesion. 
Employed mass-spectrometry to characterize intermediates in glycosylation 
reactions. 
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1980-83: Associate in Biochemistry, Department of Medicine, Massachusetts 
General Hospital, and Instructor, Department of Biological Chemistry, Harvard 
Medical School, Boston, MA 

Conducted studies on oligosaccharide assembly and processing. Characterized 
specific glycosyltransferase systems. Examined maturation-specific glycosylation 
patterns. Developed, purified and characterized antibodies to glycosyltransferases 
based on peptide maps and partial amino acid sequencing. 

1983-85: Assistant Professor, School of Nutrition, Tufts University, Medford, 
MA and Human Nutrition Research Center, Boston, MA 

Developed a human intestinal cell line as a model to study the expression of 
intestinal specific proteins. Characterized proteins by immunoprecipitation, gel 
electrophoresis, peptide maps and HPLC. Determined abundance of specific m- 
RNA's in cultured cells under various growth conditions. Taught biochemistry 
classes to graduate students. 

1985-92: Assistant Professor, New England Medical Center and Tufts University 
Medical School, Boston, MA 

Principal investigator of the National Institutes of Health R01 grant entitled" 
Biosynthesis, Processing and Secretion of Apolipoprotein B". Principal 
investigator of the grant-in-aid from the American Heart Association entitled " 
Biosynthesis and Processing of Hepatic Apolipoproteins". Identified a unique 
mechanism controlling apolipoprotein B expression that regulates lipid transport 
and metabolism. Determined structure/function relationship of truncated proteins. 
Characterized previously unknown carbohydrate moiety of apolipoprotein B. 
Coordinated research activities within a larger Program Project. Supervised post- 
doctoral fellows and technicians. 

1992-96: Senior Staff Scientist, Department of Medicine, Beth Israel Hospital, 
Boston, MA 

Directed projects related to control of lipoprotein assembly, intracellular transport 
and apolipoprotein expression. Determined synthetic and degradation rates as 
well as factors responsible for differential expression. Analyzed post-translational 
modifications and developed and validated specific radioimmunoassays. 
Supervised graduate students and technicians. 

1996-02: Project Leader, GlycoGenesys, Inc., Boston, MA 

Developing and executing strategies for process development and manufacturing 
of clinical material under cGMP as well as stability studies for the bulk drug and 
the final product. Managing preclinical development of anti-cancer and anti- 
fungal drugs consisting of: in-vitro screening, toxicology, pharmacokinetics, 
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efficacy in animal models and assay development. Budgeting, forecasting and 
designing projects related to preclinical studies, manufacturing and assay 
development. Evaluation of technologies and patents for potential licensing. 

I farther declare that: 
1 1 am listed as a co-inventor of United States Patent No. 6,680,306; 

2. I have read and understood Yan Chang's 131 Declaration dated June 13, 2005; 

3. after reviewing the claims in United States Patent No. 6,680,306, 1 conclude that 
Yan Chang did not contribute as an inventor to any of the claims that issued in this 
patent; 

4. Dr. David Piatt conceived of the idea of using GBC590 (modified citrus pectin) in 
combination with interferon ("IFN") on or about 1999; 

5. interferon is considered a biologic, that is, a protein-based molecule derived from 
a natural biological molecule; 

6. Dr. David Piatt designed an experimental protocol examining the efficacy of 
GBC590 in combination with IFN in the treatment of cancer, and GlycoGenesys 
contracted the Piedmont Research Center to perform the experiment using xenograft 
mice; 

7. Yan Chang managed communications between Piedmont and GlycoGenesys; 

8. the GBC590 + IFN study was completed around 2000, the results of the study was 
sent to GlycoGenesys on or about May 2000; 

9. I reviewed the results of the GBC590 + IFN study conducted by the Piedmont 
Research Center and recall that Piedmont's report stated that there was little if any 
efficacy using GBC590 alone or in combination with IFN to treat cancer in mice; 



10. I am not aware that GlycoGenesys used a carbohydrate other than modified citrus 
pectin in studies, clinical or pre-clinical, directed toward the treatment of cancer; 



11. all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further, that these statements 
are made with knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under §1001 of Title 18 of the United States 
Code and that willful false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 
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,FISH & NEAVE IP GROUP 

ROPES & GRAY UP 

o^m^om.^ boston, ma 021 10-2424 mJmm f41MswlB0 

BOSTON NEW YORK PAICa™ SA, BBANCSCO WASHINGTON. DC w^op^o™ 



December 8, 2005 

David P. Halstead 
(617)951-7615 

'.com 



BY REGISTERED MAIL 
RETURN RE CEIPT RF.O T rcgTirn 

Stephen J. Gaudet, Ph.D, 
Perkins, Smith & Cohen, LLP 
One Beacon Street 
Boston, MA 02108-3106 

Re: United States Patent 6,680,306 
Dear Dr. Gaudet: 

viewo/l^s"^ 

have stated previously we bel eve it U i .h.T^ f ™ "T* 01 ° f WUcation. As we 
proper mvelS m ^SoT ° f ^ to *» 

named a^tvSr ^S^SSSL" 4 - ^ * * "* sig0 to orto *> * 
Ms part, m addiliotwfaSSSo^rSrc F Tf 1 1 J? " ^ fTL" ^ ° n 
to practiee of the elaimed tovention prior to Sh27 2wf L iEJ Sr?^™" redU ° ti0n 
far during the reexamination, we belief Z ^2 of ^ Platt s statements so 

true. If, however bToSs^v cW« ?° St3tements to <"» Nation are 

an—^^^ 
Sincerely, 

i&stfrg. 

David P. Halstead, Ph.D. 



cc: Matthew P. Vincent 



& 



0 

J 



DC 



[ 



FISH & NEAVE IP GROUP 



ROPES & GRAY LLP 

ONE INTERNATIONAL PLACE BOSTON. MA 02110-2624 617-9S1-7000 F617.9S1-70S0 

BOSTON NEW YORK PALO ALTO • SAN FRAN QSCO WASHINGTON, DC www.ropesgray.com 



June 9, 2005 



DavidP.Halstead 
(617) 951-7615 
dh a 1 stead @ ropesgray.com 



Stephen J. Gaudet, PhD. 
Perkins, Smith & Cohen, LLP 
One Beacon Street 
Boston, MA 02108-3106 



Re: United States Patent 6,680,306 
Dear Dr. Gaudet: 



In preparing our response to the reexamination of the above patent, we have reconsidered 
the. question you raised in your letter of April 1 8, 2003 regarding whether Dr. Piatt should be 
named an inventor of this patent. As we stated in our response of May 12, 2003, we believe it is 
in the best interests of all concerned to establish the proper inventorship for this application. 

< Although you did not accept our offer to discuss inventive contributions at mat time our 
review of internal documents relevant to the reexamination has brought to light documents that 
though inconclusive on their own, could support Dr. Piatt's belief that he is an inventor. 
Accordingly, we attach a declaration and assignment for Dr. Piatt to sign in order to be named as 
an inventor. If Dr. Piatt maintains the position that he is an inventor of the subject matter 
claimed in this patent, we invite him to sign the attached documents and return them to us. If Dr. 
Piatt has changed his mind and concluded that he is not in fact an inventor, then no action is 
necessary and we will allow the original inventorship determination to stand. 

We look forward to hearing from you soon. 



Sincerely, 

DavidP.Halstead, PhD. 
cc: Matthew P. Vincent 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
DECLARATION FOR PATENT APPLICATION 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am an original, first and joint inventor of the subject matter which is claimed and 
for which a patent is sought on the invention entitled: 

METHOD FOR ENHANCING THE EFFECTIVENESS OF CANCER THERAPIES 

the specification of which was filed on June 20, 2002 as Application No. 10/176,235. 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by an amendment, if any, specifically referred 
to herein. 

I acknowledge the duty to disclose all information known to me that is material to - 
patentability in accordance with Title 37, Code of Federal Regulations, § 1.56. 

FOREIGN PRIORITY CLAIM 

I hereby claim foreign priority benefits under Title 35, United States Code § 1 19(a)-(d) of any 
foreign applications) for patent or inventor's certificate listed below and have also identified 
below any foreign application for patent or inventor's certificate having a filing date before 
that of the application on which priority is claimed: 

fx] no such foreign applications have been filed 

I | such foreign application have been filed as follows; 



EARLIEST FOREIGN APPLICATION^), IF ANY FILED WITHIN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION 



Application Number 


Country 


Date of Filing 


Priority Claimed 
Under 35 USC 119 








Yes No 








Yes No 








Yes No 
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Attorney Docket No.: GLYO-P01-002 



ALL FOREIGN APPLICATTON(S), IF ANY FILED MORE THAN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION 



Application Number 


Country 


Date of Filing 





















CLAIM FOR BENEFIT OF EARLIER U.S. PROVISIONAL APPLICATIONS 



I hereby claim priority benefits under Title 35, United States Code §1 19(e), of any United 
States provisional patent application(s) listed below: 

I I no such U.S. provisional applications have been filed, 

fx] such U.S. provisional application have been filed as follows: 



Application Number 


Date of Filing 


Priority Claimed 
Under 35USC119 


60/299991 


June 21, 2001 


x Yes No 






Yes No 






Yes No 



CLAIM FOR BENEFIT OF EARLIER U.S./PCT APPLICATION(S) 

I hereby claim the benefit under Title 35, United States Code, §120 of the United States 
application® listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application in the manner provided by 
the first paragraph of Title 35, United States Code, §1 12, 1 acknowledge the duty to disclose 
all information that is material to patentability in accordance with Title 37, Code of Federal 
Regulations, § 1.56 which became available to me between the filing date of the prior 
application and the national or PCT international filing date of this application: 

[x] no such U.S7PCT applications have been filed. 

[x] such U.S7PCT application have been filed as follows: 



Application Number 


Relationship 


Parent Application 


Date of Filing j 
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Attorney Docket No.: GLYO-P01-002 

I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 

I hereby appoint: 

All practitioners at Customer Number 28120 

all of Ropes & Gray LLP, One International Place, Boston, Massachusetts 021 10-2624, 
jointly, and each of them severally, attorneys at law/patent agent(s), with full power of 
substitution, delegation and revocation, to prosecute this application, to make alterations and 
amendments therein, to receive the patent, and to transact all business in the U. S. Patent and 
Trademark Office connected therewith as representatives of the assignee. 

The undersigned hereby authorizes the U.S. attorney or agent named herein to accept and 
follow instructions from the assignee, currently GlycoGenesys, Inc., as to any action to be 
taken in the United States Patent and Trademark Office regarding this application without 
direct commumcation between the U.S. attorney or agent and the undersigned. In the event of 
a change in the persons from whom instructions may be taken, the U.S. attorney or agent 
named herem will be so notified by the undersigned. 

Please mail all correspondence to Matthew P. Vincent, whose address is: 

Ropes & Gray LLP 
One International Place 
Boston, Massachusetts 02110-2624 

Please direct telephone calls to: Matthew P. Vincent at (617) 951-7739. 
Please direct facsimiles to: (617) 951-7050 



Full name of sole or fiist inventor — ■ 1 

David Piatt 


aoie or nrst inventor s signature 


Date 


12 Appleton Circle, Newton Center, MA 02459-3305 


Citizenship U.S. 
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ASSIGNMENT 

WHEREAS, I, David Piatt have invented a certain improvement in METHOD FOR 
ENHANCING THE EFFECTIVENESS OF CANCER THERAPIES described in an 
application for Letters Patent of the United States, the specification of which: 

[X] was patented under U.S. Patent No 6,680,306 on January 20, 2004. 

WHEREAS, GlycoGenesys, Inc. (hereinafter "ASSIGNEE"), a corporation organized 
and existing under the laws of the state of Nevada, having principal offices at 3 1 St James 
Avenue, Boston, MA 021 16 desires to acquire an interest therein in accordance with agreements 
duly entered into with me; 

NOW, THEREFORE, to all whom it may concern be it known that for and in 
consideration of said agreements and of other good and valuable consideration, the receipt of 
which is hereby acknowledged, I have sold, assigned and transferred and by these presents do 
hereby sell, assign and transfer unto said ASSIGNEE, its successors, assigns and legal 
representatives, the entire right, title and interest in and throughout the United States of America, 
its territories and all foreign countries, in and to said invention as described in said application, 
together with my entire right, title and interest in and to said application and such Letters Patent 
as may issue thereon, and any reissue, continuation, divisional and foreign counterparts thereof;, 
said invention, application and Letters Patent to be held and enjoyed by said ASSIGNEE for its 
.own use and behalf and for its successors, assigns and legal representatives, to the full end of the 
term for which said Letters Patent may be granted as fully and entirely as the same would have 
been held by us had this assignment not been made; I hereby convey all rights arising under or 
pursuant to any and all international agreements, treaties or laws relating to the protection of 
industrial property by filing any such applications for Letters Patent, all choses in action 
pertaining to the applications or Letters Patent including the right to sue for and collect damages 
and other recoveries for past infringement thereof, all rights to initiate proceedings before 
government and administrative bodies, and all files, records and other materials arising from the 
prosecution, exploitation, or defense of rights and registrations pertaining to the applications or 
Letters Patent. I hereby acknowledge that this assignment, being of my entire right, title and 
interest in and to said invention, carries with it the right in ASSIGNEE to apply for and obtain 
from competent authorities in all countries of the world any and all Letters Patent by attorneys 
and agents of ASSIGNEE'S selection and the right to procure the grant of all such Letters Patent . 
to ASSIGNEE for its own name as assignee of the entire right, title and interest therein; 

AND, I hereby further agree for myself and my executors and administrators, to execute 
upon request any other lawful documents and likewise to perform any other lawful acts which 
maybe deemed necessary to secure fully the aforesaid invention to said ASSIGNEE, its 
successors, assigns and legal representatives, but at its or their expense and charges, including 
the execution of applications for patents in foreign countries, and the execution of substitution, 



9703783,1 



Pagel 



GLYO-PO 1-002 



reissue, divisional or continuation applications and preliminary or other statements and the 
giving of testimony in any interference or other proceeding in which said invention or any 
application or patent directed thereto may be involved; 

AND, I do hereby authorize and request the Commissioner of Patents of the United States 
to issue such Letters Patent as shall be granted upon said application or applications based 
thereon to said ASSIGNEE, its successors, assigns, and legal representatives. 



Inventor's Signature: 

David Piatt 

Then personally appeared before me the above-named David Piatt and acknowledged that he 

executed the foregoing instrument as his free act and deed mis day of 

, 2005. 



Witness 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Reexamination Control No.: 95/000,074 

Filed: January 31, 2005 

Patent No: 6,680,306 

Issued: January 20, 2004 

For Method for Enhancing the 

Effectiveness of Cancer Therapies 

Mail Stop: Inter Partes Reexamination 
Central Reexamination Unit 
Office of Patent Legal Adniinistration 
U.S. Patent & Trademark Office 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 



Patentee: Chang etal. 

Patent Owner: GlycoGenesys, Inc. 

Attorney Docket No. GLYO-P0 1 -002 

Art Unit: 1623 

Examiner: L. Maier 



STATEMENT OF DAVID PT.ATT 



Dear Sir: 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

I, David Piatt, residing at 12 Appleton Circle, Newton Center, MA, hereby state that: 

1 . I was inadvertently omitted as an inventor in the above-identified patent. 

2. The above-identified patent was filed as an application of Yan Chang and Vodek 
Sasak and presents claims directed to methods for enhancing effectiveness of cancer therapies. 

3. The accidental omission of my name as an inventor occurred without any deceptive 
intent on my part. J * 

The undersigned declares further that all statements made herein of his own knowledge 
are true and all statements made on information and beliefs are believed to be true; and further 
that these statements are made with the knowledge that willful false statements and the like so 
made are pumshable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the 
application and any patent issuing thereon. 



Date: 



David Piatt 



9719126-2 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Reexamination Control No.: 
95/000,074. 

Filed: January 31, 2005 

Patent No: 6,680,306 

Issued: January 20, 2004 

For: Method for Enhancing the 

Effectiveness of Cancer Therapies 

Mail Stop: Inter Partes Reexamination 
Central Reexamination Unit 
Office of Patent Legal A<lrninistration 
U.S. Patent & Trademark Office 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 



Patentee: Chang et al. 

Patent Owner: GlycoGenesys, Inc. 

Attorney Docket No. GLYO-P01-002 

Art Unit: 1623' 

Examiner: L. Maier 



Sir: 



Declaration Under 37 C.F.R. $1.131 of David Piatt 



I, Dr. David Piatt of Newton, MA, hereby declare as follows: 



1 . I am an inventor of the abovementioned patent which claims methods of enhancing the 
efficacy of cancer therapies, in particular, inhibiting tumor growth. 

2. The invention as described and claimed in the above-identified application was 
completed prior to March 27, 2001. 

3. In support of this, I include herewith as Exhibit A a protocol design for a study, carried 
out at Piedmont Research Center under my and my coinventors' direction, designed to test the 
efficacy of interferon-o2b (IFN), GBC590B, and combinations thereof in a pancreatic carcinoma 
xenograft mouse model. 

4. Exhibit B summarizes results of this study. As can be seen, at the end of one week, the 
tumor size in all groups averaged 113-114 mg. However, as the experiment progressed, the 
average tumor size in groups receiving both GBC590B and IFN consistently lagged behind that 
of those receiving IFN or GBC-590 alone. By Day 18, the last date when all animals in these 
groups still survived, the mice receiving only IFN (Group 3) had tumors averaging 958.7 mg, 
while those receiving IFN with. GBC-590 had tumors averaging 916.6 mg, 832.5 mg, and 906.9 
mg, indicating that tumor growth was slower in these groups. 



5. The results described in paragraph 4 were obtained in the United States through 
experiments performed in collaboration with researchers working under the direction of me or 
other co-inventors, and were obtained in a report from Piedmont Research Center dated prior to 
March 27, 2001. 

6. I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements are made with knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title XVIII of the United 
States Code and that willful false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 



David Piatt 



Dated: 



Signature: 
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ROPES & GRAY LLP 

ONE INTERNATIONAL PLACE BOSTON, MA 02110-2624 617-951-7000 F 61 7-9 
BOSTON NEW YORK PALO ALTO SAN FRANCISCO WASHINGTON, DC 



December 8, 2005 DavidP.Halstead 

617)951-7615 
dhalstead@ropesgray.com 



BY REGISTERED MAIL 
RETURN RECEIPT REQUESTED 

Jonathan Guest 
Greenberg Traurig, LLP 
One International Place 
Boston, MA 02110 

Re: United States Patent 6,680,306 
Dear Mr. Guest: 

Further to my letter of June 9 th , a copy of which is provided for your convenience, and in 
view of Dr. Piatt's declaration filed in answer to our response in the reexamination of the above 
patent, we conclude that Dr. Piatt should be named as an inventor of this application. As we 
have stated previously, we believe it is in the best interests of all concerned to establish the 
proper inventorship for this application. 

Accordingly, we attach a declaration and assignment for Dr. Piatt to sign in order to be 
named as an inventor and a statement that his omission occurred without any deceptive intent on 
his part. In addition, we attach a declaration under 37 C.F.R. §1.131 in support of the reduction 
to practice of the claimedmvention prior to March 27, 2001. In light of Dr. Piatt's statements so 
far during the reexamination, we believe he would agree the statements in this declaration are 
true. If, however, he believes any changes are necessary for him to be able to sign the document, 
we invite you to discuss those changes with us. 

We request thai these documents be executed and returned by December 16, 2005, if at 
all possible. We look forward to hearing from you soon. 

Sincerely, 




David P. Halstead, Ph.D. 



cc: Matthew P. Vincent 
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ROPES & GRAY LLP 

ONE INTERNATIONAL PLACE 

BOSTON' NEW YORK 



FISH & NEAVE IP GROUP 



BOSTON, MA 02110-2624 I 
PALO ALTO SAN FRANCISCO 



617-951-7000 



WASHINGTON, DC 



F 617-951-7050 



www.ropesgray.com 



June 9, 2005 



DavidP.Halstead 




Stephen J. Gaudet, Ph.D. 
Perkins, Smith & Cohen, LLP 
One Beacon Street 
Boston, MA 02108-3106 

Re: United States Patent 6,680,306 
Dear Dr. Gaudet: 

In preparing our response to the reexamination of the above patent, we have reconsidered 
the question you raised in your letter of April 18, 2003 regarding whether Dr. Piatt should be 
named an inventor of this patent. As we stated in our response of May 12, 2003, we believe it is 
in the best interests of all concerned to establish the proper inventorship for this application. 

Although you did not accept our offer to discuss inventive contributions at that time, our 
review of internal documents relevant to the reexamination has brought to light documents that, 
though inconclusive on their own, could support Dr. Piatt's belief that he is an inventor. 
Accordingly, we attach a declaration and assignment for Dr. Piatt to sign in order to be named as 
an inventor. If Dr. Piatt maintains the position that he is an inventor of the subject matter 
claimed in this patent, we invite him to sign the attached documents and return them to us. If Dr. 
Piatt has changed his mind and concluded that he is not in fact an inventor, then no action is 
necessary and we will allow the original inventorship determination to stand. 

We look forward to hearing from you soon 



Sincerely, 




David P. Halstead, Ph.D. 



cc: Matthew P. Vincent 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
DECLARATION FOR PATENT APPLICATION 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am an original, first and joint inventor of the subject matter which is claimed and 
for which a patent is sought on the invention entitled: 

METHOD FOR ENHANCING THE EFFECTIVENESS OF CANCER THERAPIES 

the specification of which was filed on June 20, 2002 as Application No. 10/176,235. 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by an amendment, if any, specifically referred 
to herein. 

I acknowledge the duty to disclose all information known to me that is material to 
patentability in accordance with Title 37, Code of Federal Regulations, § 1.56. 

FOREIGN PRIORITY CLAIM 

I hereby claim foreign priority benefits under Title 35, United States Code § 1 19(a)-(d) of any 
foreign application(s) for patent or inventor's certificate listed below and have also identified 
below any foreign application for patent or inventor's certificate having a filing date before 
that of the application on which priority is claimed: 

QT| no such foreign applications have been filed 

| | such foreign application have been filed as follows: 



EARLIEST FOREIGN APPLICATION^), IF ANY FILED WITHIN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION 



Application Number 


Country 


Date of Filing 


Priority Claimed 
Under 35 USC 119 








Yes No 








Yes No 








Yes No 
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Attorney Docket No.: GLYO-P01-002 



ALL FOREIGN APPLICATION^), IF ANY FILED MORE THAN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION 



Application Number 


Country 


Date of Filing 





















CLAIM FOR BENEFIT OF EARLIER U.S. PROVISIONAL APPLICATIONS 

I hereby claim priority benefits under Title 35, United States Code §1 19(e), of any United 
States provisional patent applications) listed below: 

[ | no such U.S. provisional applications have been filed. 

[~xj such U.S. provisional application have been filed as follows: 



Application Number 


Date of Filing 


Priority Claimed 
Under 35 USC 119 


60/299991 


June 21, 2001 


x Yes No 






Yes No 






Yes No 



CLAIM FOR BENEFIT OF EARLIER U.S./PCT APPLICATION^) 

I hereby claim the benefit under Title 35, United States Code, §120 of the United States 
application(s) listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application in the manner provided by 
the first paragraph of Title 35, United States Code, §112, 1 acknowledge the duty to disclose 
all information that is material to patentability in accordance with Title 37, Code of Federal 
Regulations, §1.56 which became available to me between the filing date of the prior 
application and the national or PCT international filing date of this application: 

fx] no such U.SyPCT applications have been filed. 



x such U.S./PCT application have been filed as follows: 



Application Number 


Relationship 


Parent Application 


Date of Filing 
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Attorney Docket No.: GLYO-P01-002 



I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 

I hereby appoint: 

All practitioners at Customer Number 28120 

all of Ropes & Gray LLP, One International Place, Boston, Massachusetts 02110-2624, 
jointly, a.nd each of them severally, attorneys at law/patent agent(s), with foil power of 
substitution, delegation and revocation, to prosecute this application, to make alterations and 
amendments therein, to receive the patent, and to transact all business in the U. S. Patent and . 
Trademark Office connected therewith as representatives of the assignee. 

The undersigned hereby authorizes the U.S. attorney or agent named herein to accept and 
follow instructions from the assignee, currently GlycoGenesys, Inc., as to any action to be 
taken in the United States Patent and Trademark Office regarding this application without 
direct communication between the U.S. attorney or agent and the undersigned. In the event of 
a change in the persons from whom instructions may be taken, the U.S. attorney or agent 
named herein will be so notified by the undersigned. 

Please mail all correspondence to Matthew P. Vincent, whose address is: 

Ropes & Gray LLP 
One International Place 
Boston, Massachusetts 02110-2624 

Please direct telephone calls to: Matthew P. Vincent at (617) 951-7739. 



Please direct facsimiles to: (617) 951-7050 



Full name of sole or first inventor 

David Piatt 


Sole or first inventor's signature 


Date 


Residence 

12 Appleton Circle, Newton Center, MA 02459-3305 


Citizenship U.S. 
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ASSIGNMENT 

WHEREAS, I, David Piatt have invented a certain improvement in METHOD FOR 
ENHANCING THE EFFECTIVENESS OF CANCER THERAPIES described in an 
application for Letters Patent of the United States, the specification of which: 

[X] was patented under U.S. Patent No 6,680,306 on January 20, 2004. 

WHEREAS, GlycoGenesys, Inc. (hereinafter "ASSIGNEE"), a corporation organized 
and existing under the laws of the state of Nevada, having principal offices at 31 St. James 
Avenue, Boston, MA 021 16 desires to acquire an interest therein in accordance with agreements 
duly entered into with me; 

NOW, THEREFORE, to all whom it may concern be it known that for and in 
consideration of said agreements and of other good and valuable consideration, the receipt of 
which is hereby acknowledged, I have sold, assigned and transferred and by these presents do 
hereby sell, assign and transfer unto said ASSIGNEE, its successors, assigns and legal 
representatives, the entire right, title and interest in and throughout the United States of America, 
its territories and all foreign countries, in and to said invention as described in said application, 
together with my entire right, title and interest in and to said application and such Letters Patent 
as may issue thereon, and any reissue, continuation, divisional and foreign counterparts thereof;, 
said invention, application and Letters Patent to be held and enjoyed by said ASSIGNEE for its 
.own use and behalf and for its successors, assigns and legal representatives, to the full end of the 
term for which said Letters Patent may be granted as fully and entirely as the same would have 
been held by us had this assignment not been made; I hereby convey all rights arising under or 
pursuant to any and all international agreements, treaties or laws relating to the protection of 
industrial property by filing any such applications for Letters Patent, all choses in action 
pertaining to the applications or Letters Patent including the right to sue for and collect damages 
and other recoveries for past infringement thereof, all rights to initiate proceedings before 
government and administrative bodies, and all files, records and other materials arising from the 
prosecution, exploitation, or defense of rights and registrations pertaining to the applications or 
Letters Patent. I hereby acknowledge that this assignment, being of my entire right, title and 
interest in and to said invention, carries with it the right in ASSIGNEE to apply for and obtain 
from competent authorities in all countries of the world any and all Letters Patent by attorneys 
and agents of ASSIGNEE'S selection and the right to procure the grant of all such Letters Patent 
to ASSIGNEE for its own name as assignee of the entire right, title and interest therein; 

AND, I hereby further agree for myself and my executors and administrators to execute 
upon request any other lawful documents and likewise to perform any other lawful acts which 
may be deemed necessary to secure fully the aforesaid invention to said ASSIGNEE, its 
successors, assigns and legal representatives, but at its or their expense and charges, including 
the execution of applications for patents in foreign countries, and the execution of substitution, 



9703783.1 



Pagel 



GLYO-P01-002 



reissue, divisional or continuation applications and preliminary or other statements and the 
giving of testimony in any interference or other proceeding in which said invention or any 
application or patent directed thereto may be involved; 

AND, I do hereby authorize and request the Commissioner of Patents of the United States 
to issue such Letters Patent as shall be granted upon said application or applications based 
thereon to said ASSIGNEE, its successors, assigns, and legal representatives. 



Inventor's Signature: 

David Piatt 

Then personally appeared before me the above-named David Piatt and acknowledged that he 

executed the foregoing instrument as his free act and deed this day of 

, 2005. 



Witness 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Reexamination Control No.: 95/000,074 

Filed: January 31, 2005 

Patent No: 6,680,306 

Issued: January 20, 2004 

For: Method for Enhancing the 

Effectiveness of Cancer Therapies 

Mail Stop: Inter Partes Reexamination 
Central Reexamination Unit 
Office of Patent Legal Administration 
U.S. Patent & Trademark Office 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 



Patentee: Chang et al. 

Patent Owner: GlycoGenesys, Inc. 

Attorney Docket No. GLYO-P0 1-002 

Art Unit: 1623 

Examiner: L. Maier 



Dear Sir: 

STATEMENT OF DAVID PLATT 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 



Sir: 

I, David Piatt, residing at 12 Appleton Circle, Newton Center, MA, hereby state that: 

1 . I was inadvertently omitted as an inventor in the above-identified patent. 

2. The above-identified patent was filed as an application of Yan Chang and Vodek 
Sasak and presents claims directed to methods for enhancing effectiveness of cancer therapies. 

3. The accidental omission of my name as an inventor occurred without any deceptive 
intent on my part 

The undersigned declares further that all statements made herein of his own knowledge 
are true and all statements made on information and beliefs are believed to be true; and further 
that these statements are made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 1 8 of the 
United States Code and that such willful false statements may jeopardize the validity of the 
application and any patent issuing thereon. 

Date: 



David Piatt 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Reexamination Control No.: 
95/000,074 

Filed: January 31, 2005 

Patent No: 6,680,306 

Issued: January 20, 2004 

For: Method for Enhancing the 

Effectiveness of Cancer Therapies 

Mail Stop: Inter Partes Reexamination 
Central Reexamination Unit 
Office of Patent Legal Administration 
U.S. Patent & Trademark Office 
P.O. Box 1450 

Alexandria, Virginia 223 13-1450 



Patentee: Chang et al. 

Patent Owner: GlycoGenesys, Inc. 

Attorney Docket No. GLYO-P01-002 

Art Unit: 1623 

Examiner: L. Maier 



Sir: 



Declaration Under 37 C.F.R. 81.131 of David Piatt 



I, Dr. David Piatt of Newton, MA, hereby declare as follows: 



1 . I am an inventor of the abovementioned patent which claims methods of enhancing the 
efficacy of cancer therapies, in particular, inhibiting tumor growth. 

2 . The invention as described and claimed in the above-identified application was 
completed prior to March 27, 2001 . 

3. In support of this, I include herewith as Exhibit A a protocol design for a study, carried 
out at Piedmont Research Center under my and my coinventors' direction, designed to test the 
efficacy of interferon-o2b (IFN), GBC590B, and combinations thereof in a pancreatic carcinoma 
xenograft mouse model. 

4. Exhibit B summarizes results of this study. As can be seen, at the end of one week, the 
tumor size in all groups averaged 1 13-1 14 mg. However, as the experiment progressed; the 
average tumor size in groups receiving both GBC590B and IFN consistently lagged behind that 
of those receiving IFN or GBC-590 alone. By Day 18, the last date when all animals in these 
groups still survived, the mice receiving only IFN (Group 3) had tumors averaging 958.7 mg, 
while those receiving IFN with GBC-590 had tumors averaging 916.6 mg, 832.5 mg, and 906.9 
mg, indicating that tumor growth was slower in these groups. 



5. The results described in paragraph 4 were obtained in the United States through 
experiments performed in collaboration with researchers working under the direction, of me or 
other co-inventors, and were obtained in a report from Piedmont Research Center dated prior to 
March 27, 2001 • 

6. I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements are made with knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title XVDI of the United 
States Code and that willful false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 



David Piatt 



Dated: 



Signature: 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Letters Patent of: Chang et al. Group Art Unit: 1623 " *- 

Re-examination Control No.: 95/000,074 Examiner: Maier, LC 

Patent No.: 6,680,306 
Issued: January 20, 2004 
DocketNo.: 13192-127 



Mail Stop Inter Partes Reexam 
Central Reexamination Unit 
Office of Patent Legal Administration 
United States Patent & Trademark Office 
P.O. Box 145 

Alexandria, VA 22313-1450 



Sir: 

AFFIDAVIT 
OF 

DR. DAVID PLATT 
I, David Piatt, declare that: 

1 . I begun my studies in carbohydrate chemistry in the 1970s, as an undergraduate in 
the Technion (1978-1980); 

2. in 1986, 1 submitted a scientific paper in a peer-reviewed journal on modified 
pectin material. The paper was published in 1988. David Piatt et ah '"Degradation of 
Pectin Substances in Carrots by Heat Treatment" J. Agric. Food Chem, 1988, 36, 362- 
365; 

3. on or about September 1, 1987, 1 submitted my doctoral thesis on modified pectin 
material in partial fulfillment of a Doctor of Philosophy degree in Chemistry from 
Hebrew University in Jerusalem. This modified pectin material would later be referred to 
as a close chemical structure to GBC-590 technology; 

4 f \ on or about August 1,1989,1 went to the Michigan Cancer Foundation on a grant 
from the National Institutes of Health to study the expression of the gene for Lectin, 
"specifically, Galectin-3, in the laboratory of Dr. Avraham Raz; 

5. on or about September 1989, 1 conceived the idea of using the modified pectin 
material that I had prepared while pursuing my Ph.D. in the treatment of cancer. 
Specifically, using this modified pectin material to inhibit cancer metastasis; 



1 



6. around 1 996 1 met Dr. Raphael Nir of SBH socially through a fiiend of my wife; 

7. I understand Dr. Nir to be an expert in the biochemistry of biologies, such as 
Interferon ("IFN"); 

8. around March 1 999, 1 conceived of an idea that would combine GBC-590 
(modified citrus pectin) and IFN for the treatment of cancer. I conveyed this idea to Dr. 
Nir; 

9. shortly after my conversation with Dr. Nir, he and I constructed an experimental 
protocol in which GBC-590 was to be administered to xenograft mice together with IFN; 
the administration was not a concomitant administration, rather, the two pharmaceutical 
agents were to be given separately, 

1 0. GlycoGenesys contracted the Piedmont Research Center to analyze samples of 
GBC-590 batches prior to use in clinical studies (I shall use GlycoGenesys throughout 
this Declaration so as to not confuse the reader, however, GlycoGenesys should be 
understood to include its predecessors, SafeScience and IGG - where appropriate); 

1 1 . GlycoGenesys requested that Piedmont perform the experiment that Dr. Nir and I 
designed in order to test the efficacy of GBC-590 in combination with IFN on the 
xenograft mice. Dr. Nir was able to obtain IFN from Schering-Plough and provided 
Piedmont with the IFN; GlycoGenesys provided Piedmont with the GBC-590; 

12. I received a copy of a report generated by Piedmont of the study and have 
reviewed the report; 

1 3 . based on my review of Piedmont' s report, I understand mat the combination of 
GBC-590 and IFN resulted in no significant efficacy in treating cancer in the 
experimental model; 

14. Yan Chang was not involved in the design of the experimental protocol that Dr. 
Nir and I generated, and which was performed by Piedmont; 

15. I was Chang's supervisor while I was at GlycoGenesys and was fully aware of 
Chang's responsibilities; 

16. I understand that Chang was project manager, charged with the responsibility of 
communicating with Piedmont concerning the experiment; 

17. a biologic agent, such as IFN, is different from a chemotherapeutic agent, such as 
cisplatin in that a biologic agent is a natural biological molecule and a chemotherapeutic 
agent is a molecule that can only be synthesized chemically and not found in nature; 



2 



18. the GBC-590 + IFN study is significantly different than that disclosed and 

*fj ^ T 06 f d *° ' 946 Patent (cited reference b Re-examination Request) in 
that for Oe IFN study GBC-590 and FN were not coadministered, in fact, they were 
admimstered via .different routes (GBC-590 - i.v., and IFN - s.c), whereas, the f '306, in 
part, and the, 946 require co-aojninistration of a polysaccharide and chemotherapeutic 

19 all statements made herein of my own knowledge are true and that all statements 
made on ^formation and belief are believed to be true; and further, that these statements 
are made with knowledge that willful false statements and the like so made are 

,S^!T S0mffiV0rb0 ^ mdeT § 1001 of T * tle » of the United States 
Code and that willnd false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 



EM THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Letters Patent of: Chang et al. Group Art Unit: 1623 
Re-examination Control No.: 95/000,074 Examiner: Maier, LC 
Patent No.: 6,680,306 
Issued: January 20, 2004 
Docket No. : 13192-127 



Mail Stop Inter Partes Reexam 
Central Reexamination Unit 
Office of Patent Legal Administration 
United States Patent & Trademark Office 
P.O. Box 145 

Alexandria, VA 22313-1450 



Sir: 

AFFIDAVIT OF DR. RAPHAEL NIR 

I, Raphael Nif , declare that I have the following background: 

I. Education: 

1982: B.S. in chemistry, Tel-Aviv University, Tel-Aviv, Israel 
1 984: M.S. (with distinction) in biochemistry, Tel-Aviv University, 
Tel-Aviv, Israel 

1 990: Ph.D. in biotechnology, Tel- Aviv University, Tel- Aviv, Israel 

1 997: M.S. in management, School of Industrial Management, New Jersey 

Institute of Technology, NJ 



II. Work Experience: 

1992: Post-Doctoral Fellow, Department of Biotechnology Process 
Development, Schering-Plough Research, Union, NJ. Developed a novel cell 
screening method based on immobilization of mammalian cells and sorting by 
flow cytometry. 

1992-95: Senior Scientist, Schering-Plough Research Institute, Department 
of Biotechnology Process Development. 

- supervised engineers and technicians engaged in recovery/purification 
of proteins and antibiotics; 



- developed an assay for evaluating E. coli inclusion bodies and 
optimized the unfolding/refolding steps of cytokines; 

- developed improved processes for the purification of multi-gram 
quantities of pharmaceutical grade cytokines and monoclonal antibodies; 

- developed and implemented a method which enables "In Process" analysis 
ofEverninomicin; 

- developed and scaled-up a new process for purifying Everninomicin from 
whole broth using cross flow ultra-filtration; 

- initiated research demonstrating an inexpensive solution for 
controlling the waste generated during antibiotic manufacturing; 

- evaluated antibiotic production and impurity profile of cell lines. 

1995-97: Associate Principal Scientist, Schering-Plough Research 
Institute, Department of Biotechnology Process Development 

- engaged in p53 gene therapy project; 

- developed improve<tprotein-free and serum-free media for NSO 
cell-culture and engaged in the scale-up of the fermentation; 

- developed an approach for minimizing oxidation during recovery of 
genetically engineered proteins. 

Sept. 1997- present: General Director, SBH Sciences, Inc., Natick, MA 

m. Awards: 

1986 & 1989 - Pedro Gerson Scholarship for scholastic achievement • 
1 994 & 1 995 - Schering-Plough^ Excellence Award 
1997 - Schering-Plough f s Impact Award 

IV. Professional Membership: 

American Chemical Society 

I further declare that: 

1 . I first met Dr. David Piatt socially through my friends; 

2. in 1 999, Dr. Piatt discussed the possibility of using interferon 
("IFN") in combination with a carbohydrate, in fact, I received a 
facsimile from Dr. Piatt dated 3/1 1/1999 (Exhibit A) in which David 
specifically mentioned that we have an opportunity of using a carbohydrate 
in conjunction with IFN where the carbohydrate will decrease the toxicity 
associated with IFN; 

3 . Dr. Piatt and I proposed a joint meeting in order to establish a 
collaboration/joint venture between SafeScience and SBH, where PeproTech 



would supply the IFN and SafeScience would provide GBC590, SafeScience and 
SBH Sciences would perform joint animal studies; 

4. I together with the other owners of SBH Sciences, Drs. Haki Stabinsky 
and Robert Goldman, went to SafeScience to meet with Dr. Piatt and the 
clinical director to discuss the project of using IFN together with 
GBC590, one thing we all agreed on was to procure the IFN directly from 
Schering-Plough and not from PeproTech due to patent issues; 

5. on or about June 4, 1999, Dr. Piatt sent me a letter with Brad Carver's 
signature intended for Dr. Goldman which outlined the arrangement between 
SafeScience and PeproTech (Exhibit B), however, as stated above, we 
decided to obtain the IFN directly from Schering-Plough; , 

6. interferon is considered a biologic, that is, a protein-based molecule 
derived from a natural biological source: . 

7. I met Yan Chang at SafeScience; 

8. based on my recollection, Yan Chang was not involved in the design of 
our project, i.e., the GBC590 + IFN study; 

9. based on my recollection, after one animal study the project was put on 
hold; ' 1 * 

10. all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and 
further, that these statements are made with knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or 
both, under §1001 of Title 18 of the United States Code and that willful 
false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 



Raphael Nir Date 
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SafoScience lnc_ 
31 St. James Ave. 
Boston MA 02116 
Phone: 617-4220674 
Fax: 617-422-0675 





□ Measa Comment D Please R»pi y 




DearDr.Nir, 

S «ncer patients. SafeSctence £ tesTK-S an «*« *W «- 
^Z* I!?! 1081 dlreotor the other rmn£l n, S d £ ectars one <* «*m was 
SL^I °f Shw-ng-Plough and hta££i#?i5£ ff' 60 ™ 1 ?!" w « the medical 
tta pU i , she,1 * e *«* for cSaCS h 1 to fte FDA. He was 

the beat team to make this druc iaSteSS ' 1 f** *»' «™ have on our hand 
. Procesa. ,„ adalHon Sa^denK^^'^^^y *" ^ 

Let me know what Dr. Stavfnsld think about this direction 
Yours*—'- ^ 
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MFEbCIENCE* 

Partners with Nature* 



Juno 4, 1999 . 
BYFACSlMTr.^ 

Dr. Bob Goldman 
PeproTechlnc 
Priuccion Business Park 
5 Crescent Street 

PO Box 275 V ; 
Rocky KM, NJ 08553 

OoarDr. Goldman: 

. Alpha Interferon •JW^'fcflSSSSS SSSf 0 ??* *° EOnH, ° 
proprietary method, tmc ™"n«"™ of which PcproTeeh has developed. 

United Slates Food and Drug AdnSn f£ * S"T & * "* aCpms ^ lh ° of the 

SafcSclcnce will market SeSSj F<,Ik ™"»g such approval. 

Pricing for SafeSeionce's purchases of die Pra<fo,-i *™ d t . 

120 day, of signing oflhc agreemcn SZ^,?? T f J ** delermir^I within 

PeproTech will .JU to sell fcS *° b8 BIC ' Utive: " > 

to purchase the Product exclusive!^ flow ZSS to , S>fcS ' :le » i '». «»d SafeScience will agree 

aafeSclono. will agreoto y££T? «•"■*** 

Thopartfes will ra ohmily doterrtuaoi method teXK b ^° ,raI * » «» «««ad year of sales. 

the crvcmPeproTechia tmaWoto (Ufil SaS«c?s^S"^r. , ' ,,at 0f suoh mtoi »«™'- I" 

raproTechwm graMSareSoio.ce aucense JESiSKK^^*?** 

i&S, WiU ,0 ^ - to «— each othor-a preprirtaly Md 

cou.se! b4ln drXg a »^ forL ^0 SafeSoW. 

web; wMftsafacUom 
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617-928-3450 



T-416 P. 007/008 F-637 



Dr. Bob Goldman 
Juno 4, 1995) 
Pago Two 



the parties' intern and docs not constitute » b?nrfi™ * 
a^onlyuponfcee*^ 

Very truly yours, 




Bradley J. Carver, President 
Accepted and agreed: 
PcproToch lac 



By: Bob Goldman 



Exhibit I 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Letters Patent of: Chang etal. Group Art Unit: 1623 

Re-examination Control No.: 95/000,074 Examiner Maier LC 

Patent No.: 6,680,306 Maier, 
Issued: January 20, 2004 
Docket No.: 13192-127 



MaU Stop Inter Partes Reexam 
Central Reexamination Unit 
Office of Patent Legal Administration 
United States Patent & Trademark Office 
P.O. Box 145 

Alexandria, VA 22313-1450 



Sir: 

AFFIDAVIT 
OF 

DR. VODEK SASK 
I, Vodek Sasak, declare that I have the following background: 
I. Education: 

!?Z!? : ? S ' m Biocl »emistry, University of Maria Curie, Lublin, Poland 
J£ S " m blochemistr y» University of Maria-Curie, Lublin, Poland 
1976: Ph.Dm biochemistry, Institute of Biochemistry and Biophysics, Polish 
Academy of Sciences, Warsaw, Poland 

IL Work Experience: 

1976-80: Visiting Fogarty Fellow, Laboratory for Experimental Pathology 
National Cancer Institute, NIH, Bethesda, MD 

Initiated research on sugar transfer mechanisms to glycoproteins and 
oligosaccharides. Studied carbohydrate-mediated cell-to-ceU adhesion 
Employed mass-spectrometry to characterize intermediates in glycosylation 
reactions. ' 
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1980-83.: Associate in Biochemistry, Department of Medicine, Massachusetts 
General Hospital, and Instructor, Department of Biological Chemistry, Harvard 
Medical School, Boston, MA 

Conducted studies on oligosaccharide assembly and processing. Characterized 
specific glycosyltransferase systems. Examined maturation-specific glycosylation 
patterns. Developed, purified and characterized antibodies to glycosyltransferases 
based on peptide maps and partial amino acid sequencing. 

1983-85: Assistant Professor, School of Nutrition, Tufts University, Medford, 
MA and Human Nutrition Research Center, Boston, MA 

Developed a human intestinal cell line as a model to study the expression of 
intestinal specific proteins. Characterized proteins by irnmunoprecipitation, gel 
electrophoresis, peptide maps and HPLC. Determined abundance of specific m- 
RNA's in cultured cells under various growth conditions. Taught biochemistry 
classes to graduate students. 

1985-92: Assistant Professor, New England Medical Center and Tufts University 
Medical School, Boston, MA 

Principal investigator of the National Institutes of Health R01 grant entitled" 
Biosynthesis, Processing and Secretion of Apolipoprotein B". Principal 
investigator of the grant-in-aid from the American Heart Association entitled " 
Biosynthesis and Processing of Hepatic Apolipoproteins". Identified a unique 
mechanism controlling apolipoprotein B expression that regulates lipid transport 
and metabolism. Determined structure/function relationship of truncated proteins. 
Characterized previously unknown carbohydrate moiety of apolipoprotein B. 
Coordinated research activities within a larger Program Project. Supervised post- 
doctoral fellows and technicians. 

1992-96: Senior Staff Scientist, Department of Medicine, Beth Israel Hospital 
Boston, MA 

Directed projects related to control of lipoprotein assembly, intracellular transport 
and apolipoprotein expression. Determined synthetic and degradation rates as 
well as factors responsible for differential expression. Analyzed post-translational 
modifications and developed and validated specific radioimmunoassays. 
Supervised graduate students and technicians. 

1996-02: Project Leader, GlycoGenesys, Inc., Boston, MA 

Developing and executing strategies for process development and manufacturing 
of clinical material under cGMP as well as stability studies for the bulk drug and 
the final product Managing preclinical development of anti-cancer and anti- 
fungal drugs consisting of: in-vitro screening, toxicology, pharmacokinetics, 
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efficacy m animal models and assay development Budgeting forecasting and 

2S b , rel f d t0 , preclinical s ** es > —Sg 52r 

development. Evaluation of technologies and patents for potential Sing. 
I further declare that: 

I am listed as a co-inventor of United States Patent No. 6,680,306; 
I have read and understood Yan Chang's 131 Declaration dated June 13 2005- 

4. 



1. 
2. 



6. 



Dr. David Piatt designed an experimental protocol , 



7. Yaa Chang managed communications between Piedmont and CHycoGenesys; 

study was complet 
• about May 2000; 

efficacy using GBC590 alone or m combination with TPN to treat cancer m miS 

m!tde ofuSS SwSSLt 7 T statements 
Pa«emo r aWen?^ 
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SAFESCIENCE 

Making Chemical Safety a Lifestyle Choice™ 



May 31,2000 



Mr. David Plait 
12 Applcton Circle 
Newton, MA 02459 

Dear David: 



subadianes, SafeSaence Products, Inc. and International Gene <LL fc^ 
SafcSc 1 cacc".or Company"), has reached the conclnricm that your employment with 
the Company most end immediately. * J 1 

for all ot£ ^ ° fmal ^ g ^^^i 11 6001 * e Com P^ « smooth as possible 
»r au parties, the Company is prepared to offer you the severance package set forth below 
f£T^*f »"<f7°« »** to accept the terns of the Comj^tf^u^X 

Bu s hes by 5:00 p.nu tomorrow, Thursday, June 1, 2000. YouracceptaLeof 1^ 
f^f 3 ^ PJ^e may be communicated to Mr. Hughes via facsimile at (617) 422.067S 
^Hughes does not receive a signed copy of this letter by 5:(K) p on.tmoS^mf 
Co^anywill assume that you have rejected the Company's offer, and it shall be 

emnl 0 v^irJ^ a l t 'S** ^ offer b y 5 *>° P-^ on June 1 . 2000. your • 

e^oyment with the Company will be tenninated at that time for Cause, asthat torn is 

o^et™^ 1999 entered into 

beoveen you and the Company (your "Employment Agreement*), and your salary, benefits 
and stock options Will be tenninated immediately. 1 

The specific terms of the Company's offer (fee "Agreement") axe as follows: 

. X t T^lnationi/EmploymeitL En^etive immediately, you will resign your 
-ploymcntwxththe Company as ChaJnnan of the Company's Board of Director, and 

S^7£ Ve ^ SeCTSQry °f *• C^y- ^ition, you will immediately 

«ign as a Doctor, nKluding withdrawing as a oonnnee. for Director for the opcomin- 

• ^ °- 315(1 Cthcr officcs « titles you hold with the Company, 0 
J2£? W ^torships. titles or offices held with SaftsST 

Products, Inc. and International Gene Groin;, fnc 

inaccJL™- tZ e T? ^ ^ntinue to pay you your current salary, 

in accordance w«h the Company's regular payroll practice*, aod subject to appropriate tax 



BSTW \12X172-5JM5KTZ.QQ\0 ' 



outstanding personal expenses and personal loans which you have in^SZ^T 

Ammcan Express charges mcurxedby you ix 1999, S18.50O attributable toXcriean- 
Expxcssc^rgcs mcmred by yon in 2000, and S2 5,0 00 amibutable 
line of credit check made by yon in2000. 



3. Benefits and Insurance. 



Onomous Budget Reconcfliation Act of ! 985 ("COBRA"). 

aflenJ^Lti^ ^ 3(a) above; yonr participation in any and 

Z^^^^f^ « of Ac Company wffl teaninate effective May 31 2000 b 
accordance with the specific terms of those plans. 7 ' ™ J ' m 

_ 4. Stock Options. The Company w'U continue the terms of vow stnct^K^ 



SZS Sf aS T DaitS "J other registraboa rights that rnay belted by the 
SS^inSS? ^ md T^ consideration of^ch 

lead, orotfaeX transfer or^^^^^Z^^T^^^^ 
stock of th* r rtm «»«« a I /7T OI » mrc f u y °f ^directly, any of shares of common 
° f *° COmpaDy 0r ««ci«ble or convertible into shares of coXon 
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KtS9 llMJ7a^.08jmootO 



obligations (<, ft, Cbmp^mtolw^^n? Co^myto sai^^r 




in order to evidence this security mtcrest 



confidential infonnaliou^d^^^^^ dfaU propriety or 

Company filcs.^S^^SS f^° f ^ Company; (b) ail originals and copies of 
o^nSat5™^ 0C dec ^ c fc) all idennfication cards, keys, or 

the CftTr™T7\ "press and VISA cards which you have been issued bv 

flMtyouW^^ST^ a .^ CDSt ^ or « In trol You further warrant and represent 
employment with Z^^. ' OTW ««vmg nonce of the tennfeatiou of your 

by the SZSSS * ^^^^tothe Ford Taurus presently owned 

C^^t^n^J^^^T^' Effective JnL2,2000?Sr 
-^uyasy win cease to malntam any insurance on the Tanrus. 

oxovidJ^^* ^ 5 eD0d !! ? ravwi P" 8 ^ k*cd by the Company and 

™wnae toyon m exchange for your agreement hereby to reimburse the Company such 

^t C y^^ 

^^^^^^^^^^^ " 



itnanS^e^ 

«ndpn^ C ;Sv " ^ ^ ^ a " **«P«*1 effects 

cxtenTSSl » • T- ?°T^ S P° s$essron . ««ody or control, but only to the 
o^C^y^^^^^^^orconfid^ 

AgreonL vofLSr^^f i f duccmcDt the Company to enter into this 

^yT^wcX^5 J""*"**, you shall haveno future contact, nor 
saau you allow or mstruct any other party to have or attempt to have such future cWact on 
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asrw imm.jjBjjra.ooio 



^ZEE^S! 1X3 Parentk ' affiliates, successors, and assigns 

«P«»«tobves, snaretoMeis, advisors, consultants, agents, customed UcenLs 

SSJ^fV** 11 bUtbemt Iimhcd to your physical ^ at or around 
!l? 0 &W Cp«s«nfly located at31 St JamesAvcnuc; Boston, 

S^^W^nmce at or near the residences of any of the Company's employees 
o^&ecton or any od*r party aforementioned ia this sectioned/or your 

an7ofSZ« 8 H- t ° , 5 ni l> W C ° mmUni ' CatiDg electronic method with 

. any of the aforementioned parties except as specifically provided for in this Agreement • 

Nondtsparagema*. You agree that you wffl not make any statements, in 
oral, printed, dectrorue or any other form, whether true or false, derogatory or 
•^^ry.aWuie Company, its pa^ or present directors, officers, Lployecs, 
T^^Z^^S^ emsuh3ats > customers, license^ licensors 
S^?r^!S^?° /S F ! dnCtS ' PrDCCSSeS 01 Oologies, or parries to whom or from 
XiSS -° r **"g.F»**tS, proecssJor technologies, or 

t ismmnous or harmfol to any of the aforementioned parties, or 

ttStySSS. BfiSf T 10 makE ° r attempt * makc »<* dements™ your 
*half. Wwt mmtmg the foregoing, yon expressly agree that you will not contact any 

b^Zt^7?7 " "S?* ° fthe C ° mpany ' S ^d of Directors, and will not 
influence ot •attempt to raflucne* their votes, actions or busmen of any kind hr any fashion. 

M *■ : <f ^»^S Obligations. You hereby expressly acknowledge and agree to 

Sor^1°Sftr^ ^ ^^^^Agreemcnvwhich'are exprSy 
SSffc facl^mg. without limitation: your obligations with regard to 
C^d^nattoiaanan as set forth in Section 6 of your Implovmeni aS^I your 

W^^^?^ gI f m . ent; ^ "W""** ^ «*P«* to your Assignment o7 

^«ecortamed m Section 10 of your Employment Agreement; your obligation to 
^Company documents and tangible media set form m Section 11 of your 
fi^yment Agreement, to the extent that such obligations art not already provided for 

m!^^7 ^ yoor obngations relative to 

Indermuficahon of the Company under Section 14 of your Employment Agreement 

Agreem^cn^^tnK 0 ^^ and agree to honor the License . 

entered mto between you and the International Gene Group, Inc. (the name 

^^l^S^^^y did ^ January 7. 1294, as amendeofcbc 

Co^Z-^^ttT^^ ^ ^ ""Won to cooperate with the 

ST SL ™ mY nShB !t ^ thereUader . the Company's 
S^b^ESE" ? 7** con ^ ed *^^vtfed,thitifme 
obSn l^Sl r ^ PatCat C0VCTage ° n OBC - 590 - ** Company shall be under no 
obligation tomake the royalty payments contemplated in the License Agreement; the relief 

4 • 

tnoiujBsiTioate 



. m fcfl force *«J rf^ except ^vidSh^ °™*J*'"*° Agreement shall remain 




T^ 1 ^ * J*"" which provide that the maximum number of 

ShSS^Z^if ^ a^thrce>monthS^n' 
SSSl^iSf* ^^I^^^^^of^aresofcomm^n^ 
• °^^S or (b) the average weekly trading volume of the stock forthe fourweefc 

AmJ^'r ^J^"^"^-^ V °° M ta » 40 «*•«■* and tarns of tfcis 



WIW IJaS72-t01S»7ie0ID 
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• To omnediate family members aito™^ 

orders, ^^^^^^T^bcalth care 

• obcam any sac h pcreon . sa ^^ r3 ^^^you 3 han first, 
completely confidential ano^noTT^w* mattOT 
anyone (^cnmt^p cl ^. ro ^ l0SeM y^matter S to 



b - To toe extent required by law "t* ««, ~ 

necessary to enforce ndtounZJZ CXtent 
you annate or are reo^f *^^ Be ^/wn*W£te l f 
Section! yon ^^T^ P^t to this 

^eacverpn^cZ^ 

PriortosaSSSe " 0bce Siveaat least 10 days ; 
; • c Nothing bereta shall limit the rights of*™ « 

^^^sbou^yS 

you have assumed under this sccdiZrW^ » ? nalen to brca <* ^e obligations' 

b«ach or threatened breach, mcludmg butTSff^^ roch bre ** attempted 
consequential, resulting from such m£S 1^ to dama « e5 ' whe *«" actual or 

mpnrsmng such^vc^.^^^9 0 ^5 co* and attorneys' L 

^Paayfiomanyoreachofth^ 

^greement^pf^ ^ * Company to enter into 

2553* you, to whichyou agree yon «no? 0 Z^ W 311(1 other benefits 

scolders, advisors, consuitanb/agents, cu^,!?^ ^ty*** representatives. 
^Released Parties*) from any and all ! c2!^5 ' hccascts > Censors or vendors 
• unknown, which yoi nov ha^eTr at ^f^f^ wb **oever, kno^ 0 r 

Cta. includes, without limitation, mSSi^S 0 - ^ ^«*c of 

Company, your activities on b^ofleC^^ If/ 0 " with the 

^loymcntwith the Comp^y^^^^^^^ tetminanon of your 

ffP^. confidential and proprietaThl?? 3 to fte Company's 

^cprese n ^ Chums ofdetrm«nS?euW wT^" ^ D * fe O*- of 

o?bV7 TS^ «o receive money«S IZ- *5. CIa,ms ^ are waiving herein, 
-^yourbehajfbyanyperson, eotiry «r^^^7^*^^»~ 

V y^cjeaseanddtschargeofyou shall be null and 
6 



Sr^?- < ? n f nan & or «*ks W, m whole or in part, any ciTthSl 
crnpbvmcr*with the Qmworyoarinexabcts^ on the Con^^o^ccton. 

acknaJS™ ° f ° r CkaT ^ es ' You hereby represent warrarf and 

™^act** or P~c«dmg against the Company, its parents, subsidiaries, affiliates, 

assigns, or any of these entities' past, presenter former dircct^fficcrs, 

• fW,<ll" WtmtayAgreanatt You agree and acknowledge that you have' 
^u^rnviewcd and understand the effect of trps- AgreemcnTand te(L«i Release 

Macelhm*>us. TKs Agreement constitutes the full understanding and 
^Agr^nmtberwecnyon «d the Company and supersede, any oSSSS of 
any lond, whether oral or written, formal or informal, except as specifically^forth love 

^^esentatioa or statement not set forth in this Agreement Has Agreement maybe 
amended ox modified only by a^^feslreinent signed by the parties 

anv nJS? * 8I S? H i* B 0t * e ^ any time to require performance of 

tJS?^ dimi ^ obviate or void m any way the 

te . YW * da,OW l cdge anda S reelhat d«»ald you breach, attempt to breach or threaten 
^hany p^ of this AgI e=rncnt the Company shall have no fUer obT^oSe? • 
A^TT^ °^ ^ ^tled to recover any monies paid unTer to 

Ag^cement^d any other damages arising from such breach, attempted breach or 
a****d breach, including bm not limited to ha costs muSS^SSSZd in 

anenp^breaeh or threaten to breach any part o f this Agreement, the Company win 
SSSl^ ^ ^remedies at law wffl be inadequate. andSco^any 
XrerSet * P?t ° pn * te "J"*** reHrfand other equitable relief in additionTS 



I ni572^iOJil7XoO to 
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. ' Agreement dull mure to the benefit of and shall be binding upon yon, your . 
successors and assigns of the Company. 

This Agreement shall be construed in accordance with and governed by tbe laws of 
the Commonwealth ofMassachusetts. 



Any notice, demand or other eanmnmcatioii given under this Agr eement shall be 
— - 1 10 bo given if given m. writing (including telecopy or shnflar transmission) 
addressed as provided below (or at such other address as the addressee shall have specified 
by notice actually received by me addresser) md if eWiW (») a^tiy ^H vrrd fa folly, 
legible fbnn to such address or (b) in the case of a letter, five (5) days shall have elapsed 
after the same shall have been deposited in the United States mail, with first-class postage 
prepaid and registered or certified: 



SafeSdence,Inc. 

•31 St James. Avenue, 8* floor 

Boston, MA 02116- 

Fax: (617)422-0675 

Attention: Board of Directors 



aSl» inW7X-J.OISI73.0OW 
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With< 



copy to; 



Mcpcnnott. WiH & Emery. 
. SORockefyieTPlaza • 
N^YorkiNy 10020 
Fax: (212)547-5444 
Attention: Chexyi V.Reicin,Esq. 



/or CWox ^^T^Zf/ W * hete ™ * nitoefy at that 

«™an^^^S?^ "^^^.^ Would result in the mrmeS 
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to make 




Sincerely yooa; 



Dsvid Dobe, Director 




Pa te fn-Z-AD 



12/19/2005 18:05 6174220675 
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Exhibit K 



IN THE UNITF.D STATES PAT ENT AND TRADEMARK ofrFTrF 

Reexamination Control No.: 
95/000,074 



Filed: January 31, 2005 

Patent No: 6,680,306 

Issued: January 20, 2004 

For: Method for Enhancing the 

Effectiveness of Cancer Therapies 

Mail. Stop: Inter Partes Reexamination 
Central Reexamination Uni t 

Office of Patent Legal Administration 
U.S. Patent & Trademark Office 
P.O. Box 1450 

Alexandria, Virginia 223 13-1450 



Patentee: Chang^ et al. 

Patent Owner: GlycoGenesys, Inc. 

Attorney Docket No. GLYO-P0 1 -002 

Art Unit: 1623 j 

Examiner: L. Maier 



Sir: 



Statement of Yan Chang 
I, Yan Chang of Ashland, MA, hereby declare as follows: 



I 



^^r GenQsys - 1 have held Ms position or 4 revi ™ 

2. I am an inventor of the subject patent. The inventorship of the subject patent and of the 

aPP £ 3t0n t0 WWC , h " ClaimS Pri0rity was deten ^ d after D ™d MS left 
Stem were n^T^r 31 °* " d the a PP Ucatio11 * at ™ tu ^ ^o the subject 

E2S^ 1116 Z em ° IShip deteimined without ^ from or consult 

y ^ m ^ mVOTt0KhiP ° f SUbjeCt a ^ cation a ™« With °* ***** 

ail ^l h . ef f by d f aH f* 80 ** made herein of my own knowledge ire true and that 

all statements made on information and belief are believed to be true: and fi^kthat ttai 

SEES* bv r e wthknowledge to ™ llfid false — 

punishable by fine or imprisonment, or both, under Section 1 001 of Title XVUji of the United 



Dated: /P-zW^flT 



Yan Chang 



Signature: 




12/19/2005 18:05 SI 74220675 



GLYCO GENESYS 



PAGE 



Exhibit L 



IN THE UTTCTED STATES PATENT AND TRADEMARK OFFICE 



Reexamination Control No.: 
95/000,074 

Filed; January 31,2005 

Patent No: 6,680,306 

Issued: January 20, 2004 

For: Method for Enhancing the 

Effectiveness of Cancer Therapies 

Mail Stop: Inter Partes Reexamination 
Central Reexamination Unit 
Office of Patent Legal Administration 
U.S. Patent & Trademark Office 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 



Patentee: Chang et al. 

Patent Owner: GlycoGenesys, Inc. 

Attorney Docket No. GLYO-P01-002 

Art Unit: 1623 

Examiner: L. Maier 



Sir: 



Statement of Bradley J. Carver 



I, Bradley J. Carver of Boston, MA, hereby declare as follows: 



1 . I am the CEO of GlycoGenesys, Inc. In 2000 and 2001, 1 was the President of 
SafeScience, Inc., the predecessor to GlycoGenesys. 

2. The inventorship of the subject patent and of the provisional application to which it 
claims priority was determined after David Piatt's employment with GlycoGenesys bad been 
terminated. The provisional application and the application that matured into the subject patent 
were prepared and the inventorship was determined without input from or consultation with 
David Piatt. Any error in the inventorship of the subject application arose without deceptive 
intent on his part. 

3 . I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements are made with knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title XVIH of the United 
States Code and that willful false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 



Bradley J. Carver 



Dated: /x//?A>zr 



Signature: 
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Attorneys At Law 



ONE BEACON STREET 

BOSTON, MA 02108-3106 

TEL 617.654.4000 FAX 617.854.404 0 
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April 18,2003 



Mr. Bra del y Carver 
GlycoGcncsys, Inc. 
31 St. James Avenue 
8th Victor 

Boston, MA 02116 



Re: UililedStatcg Jgatent A pplications 2002018 3498 a nd 2003 0013681 



Dear Mr. Carver: 



We represent Dr. David Plait and Pro-Pharmaceuticals in corporate and intellectual property 
leal mailers Tt has come lo our attention thai the above-mentioned US patent applications arc 
deficient with respect lo tho inventors as listed. Dr. Plau asserts that the _ subject .matter covered by 
Ihcsc two applications independently arise from research conducted by him (and Dr. EUczcrZomcr 
in at least ihc '498 application) and intends to fully assert their property nghis m this matter. 

With respect to the *498 application, the manufacturing and use of chitosan solutions having 
metals contained therein, such as copper and zinc, have been previously disclosed in two Uj> 
patents, namely, US 5,965,545 and US 6,060,429, both to Dr. Ben-Shalom el al Copper and zinc 
uluconatcs were previously reduced to practice and submitted to the Environmental Protection 
Agency for registration under tho trademark "BLEX-4." A US provisional application was filed 
nureuanl lo thfs work. In late 1999, Dr. Plait initiated and proposed to increase ihe conccntraiion of 
chiiosanio approximately 840% in ordcrto improve the product. Dr. ^ cr y atlh^inw VP 
of product development and began work on the formulation of a product. By March 2000 Drs. 
Plait ami Zoincr had incorporated hydrogen peroxide in the synthesis process produced 6, 8, 
and 1 0% .solutions of chilosan having copper and zinc gluconates. Additionally, the use ot 
hydrogen peroxide in this effort has been previously published, for example, Chang, KJ., Ague. 
Food Chem. (2001) 49:4845-51 . Additional supporting documentation supports Drs. 1 lau ana 
Vomer's contention. 

With respect to (he '681 application, both Yan Chang and Sasak Vodck worked under the 
supervision of Dr. Plait at GLGS (previously, Safescicnce, Inc.). A patent application was filed on 
March 1 , 1993 (08/024,487) and licensed to GLGS. A new patent application was filed by Dr. Piatt 
August 8, 2002 emitted "Modified Polysaccharides for Treatment of Cancer and has the following 
application number, 20020107222. This application is a C1P of US application 08/024 487. 
Additionally, there are two US patents lhat, in our estimation, are close prior art for the 681 
application, Ihcy are as follows" US 5,895,784 and US 5,834,442. There are additional prior art 
references lhat should be noted: 

(i) Raloff, J., Science News, (1995) 147:135; 

(ii) Pienta et al, J . Nal'l Cancer Inst (1995) 87(5):348-53; 
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(iii) rnohara ct «/., Glycon J. (1994) 1 1(6):527-32; and 

(iv) Platl, D. and Raz, A., J. Nat'l Cancer Inst (1992) 84(6):43842. 
Additional suppoiling documentation supports Dr. Piatt's contention. 

Under CFR § 1.56, an affirmative duty to disclose information material to the patentability 
of a claimed invention exists. Pursuant to rule 56, we expect that you will place before the 
examiners of the above-identified patent applications the information contained herein. Moreover, 
Dr. Plait asserts (hat he should be an inventor on both applications and Dr. Zomer asserts that he is 
an inventor on at least the '498 application. 

It is our expectation that within thirty (30) business days from the date of this letter that you 
will lake the necessary steps to remedy the present situation. Please address all correspondence on 
this matter to Ihis office. Should you wish, you are welcomed to call me at the number provided 

above. 



Sincerely, 
Stephen J Gaudet 



cc: Dr. Duvid Plait 

Jonathan Guest, Esq. 
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SAFESCIENCE, INC. 
Enutemjsnt Agreement 

THIS EMPLOYMENT AGREEMENT, dated as of this 29th day of June, 
1909 r^S) ^ between SafeScieuce, Inc., a Nevada corporation 
IheTcin^cr .S and; David- Piatt (hereinafter called the • 

■ ■ . - •' WlfEREASi the Employer desires to : employ the Employee as its Chairman 
and bSxccu^c-Omc^ and the Employee desires to- accept such employment, 
all upon lhc terms and conditions set forth below. • • • ' 

NOW, THEREFORE, in consideration, of the premises, and the mutual. 
. promises ^inafter set forth, the parties hereto hereby mutually agree as follows: 

■ • • ■ { r^Ptolfi«^^ The Employer hereby employs the Employee, and the ; 
• Employee hcreb^aWs employment, upon and. subject to the terms and conchuons 
"set forth herein, 

2 ■"• -•■ F fr--tiT-- n-...;~H-T^n . ^Theterm (the "Ism") of employment o t 
the Employe . hSbSSS conTenc. m of the dale first ^ 
"FrSv° Ei!te") »nd shall continue until the third anniversary of the Effccnvo DAtc 
M^S^ii earlier in accordance with the provisions hereof or unless extended 
in Writing b.y tho Employer and Employee. 

position, as may bo reason* y « \ l » ^Uons tetruoUons, personnel practices 

M^^W.^ WWCh " aa0PtCd 

. time to time by the Employer. 

4. CflmpfiBaaiisn- 
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4.1. Salary . During the Term, the Employer shall pay the Employee a 
base salary at the annual rate of $180,000, payable in accordance with the 
Employer's standard payroll practices. The base salary to which the Employee is 
entitled pursuant to this Section 4. 1 is hereinafter referred to as the 11 S alary ". 

4.2,. ffy penso - Reimbursement . The Employer shall reimburse the 
Employee for any actual expenses incurred by the Employee within Xho scope of his 
employment under tliis Agreement so long as such expenses are reasonable and 
necessary, appropriately documented, and in compliance with budgetary and policy 
guidelines of the Employer. The Employee will be responsible for reporting and 
documenting his own tax deductions for un-reimbursed business expenses. 

4,3'. Benefits . Tho Employee shall be entitled to receive such ' 
employee or fringe benefits as may . be offered or made available by the Employer 
from time to time to its employees (the '• Benefi ts"); 

• .4.4: Bonuses , The Employee will be eligible to receive bonuses in 
accordance with individual and company performance criteria established under the 
Employer's sioclc option pian, as determined by the Compensation Committee of the 

•.♦Board... . - - • . : . ./ *v*."\..- ' ■ : ' 

.5, ' Te rmination . • \ /;•" . 

5.1. T ermination upon Death : This Agreement and the Employee's 
. employment hereunder shall terminate immediately upon the Employee's death, * 

1 5.2, Torminatih n, The Employer may ' at any . time immediately 
terminate the .employment of the Employee under" this Agreement with or without 
Cnuso ! (as defined below). The Employee may at any time immediately terminate his 
employment under this Agreement with or without Good Reason (as defined below). 
The right's and obligations of the parlies upon any termination of the Employee's 
employment shall be as set forth in Section 5,3 hereof. 

(a) For purposes of this Agreement, the term "Cause" shall 
•l\ieaii .(i) any .net of dishonesty, gross negligence or willful misconduct .with 
cisspur.t to the. Employer, including without limitation, fraud or theft, on the 
5 part of the Employee, (ii) conviction of the Employee for a felony, or (Hi) the * 
Employee'* sustained failure, as determined by the Employer's Board of 
Directors,- to perform significant duties hereunder (which duties arc not* 
inconsistent with the terras of this Agreement) after notice and a thirty (30) 
day opportunity to cure. 
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(b) For purposes of this Agreement, .the term "Good 
Rcusou" shall mean a material breach by the Employer of any term of this 
Agreement. ;. 

v RiyHts TfocmTcrminatiOTl. In the event that: ' 

. (a) • the employment of the Employee is terminated by the 
Employee for Good Reason or by . the Employer without Cause, then, for the 
reminder of the Term, the Employer shall pay to the Employee, at the time 
otherwise. due under Section 4, all Salary at thc.ratc iri effect at the time of 
termination plus, if not yet paid to- the Employee, the Employee's bonus, if 
any, earned in the year prior to such termination at such time, as such, bonus 
would' be " paid had '-the. Employee's- employment hereunder, not been 
'terminated; The obligations of the Employer pursuant to this Section 5.3(a) 
shall ' be in lieu of any other rights of the Employee to compensation or 
benefits hereunder, and no" other compensation of any kind ot any other 
amounts' shall be due to the Employee by. the Employer under this Agreement, . 
except that Employee shall "be entitled lo continue to receive health benefits ; 
. for the remainder of the Term... • 

(b>- the Employee's employment terminates by reason' of 
Employer's death or Permanent Disability, then the Employer shall pay and 
provide to the Employee or Employee's estate or other successor interest at 
Ihcthno otherwise due. under ! Section 4 air Salary, and Benefits ..due to he 
Employee -under Section 4- through, the end " of the day on which. the 
termination occurs, but reduced, in the ease' of disability by any payments 
received under' any disability plan, program or: policy 'paid lor -by., the; 
EmVloyer, -For purposes of this Agreement, ••.Permanent. .Disability" shall 
mean the Employee's inability to perform his or her duties hereunder tor a . 

. continuous period of six (6). months by reason of his or her physical or mental 
illness oriiicapacity. In the event of any dispute concerning, the existence of a 

. Permanent Disability, such., question shall be determined -fey a licensed 
.physician selected by the Employer and- reasonably acceptable to the 
Employee, whose, determination shall be final and binding upto the parties 
the Employee shall submit to such examinations and furnish such information 
as such physician may reasonably request. • . • 

■■■(c) "■ the employment of the Employee is terminated by the 
Employee without Good Reason or by the Employer for. Cause, ^Employee 
shall" not be entitled to compensation or Benefits granted hereunder beyond 
the date of the termination of the Employee's employment, andjio other 
"Ip^atiou of any kind or any other amounts shall be due to the Employee 
by the Employer under this agreement. 
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. 5.4. iy.B?- { PMtr"P nf EsspffiPflMilkSy For purposes of this Section 5, a 
substantial .diminution of the Employee's responsibilities or authority as they relate to 
the Employer's business as a whole shall be deemed, a "termination" by the Company. 

6. '•■ .Confidential (nfonnatiah. 

(5.1. pertmtions . For purposes of this Agreement, the. term 
"Cculfldcniiid to formation " shall mean (i) confidential information, knowledge or 
data of the Employer, (ii) trade: secrets of the Employer and (iii) any other 
infanuation of the Employer disclosed to the Employee or to which the Employee is 
given access prior to' the termination of the -Employee's employment with the . 
' Employer. Without limiting the generality of. the foregoing, the terra Confidential 
Infoi malion shall include (A) all inventions, improvements, developments, ideas, 
' processes, prototypes, p1ans>drawings r designs, models, formulaliohs, specifications, • 
methods, techniques, shop-practices, discoveries, ' imiovations, creations, 
technologies;- formulas,- algorithms, data, .computer .databases, reports, laboratory 
notebooks, papers, writings, photographs, . source and object ., codes, ' soRwarc 
programs, other works o f authorship, and know-how (including all records pertaining" 
" to any! of the foregoing), whether, or not. reduced to writing and whether or not 
patented or patentable or registered' or registrable tinder patent; copyright,.' trademark • 
or similar statuto, that arc owned by the Employer or that are required to be assigned- 
to the Employer by any person including, without limitation, the Employee or any 
other employee or consultant of the Employer, or that arc licensed to the Employer 
by any person (all of the foregoing items listed -or described in this clause (A) are. 
" hereinafter referred to, collectively, as "Inventions" ), (B) information regarding the 
Hhiployer's plans for research and development or for new products, (C) mformalion . 
regarding regulatory matters' pertaining to the Employer, (D) .information regarding 
any acquisition or strategic alliance effected by the Employer or any proposed 
acquisition or strategic alliance being considered by the Employer, (E> information 
regarding the status or outcome of any negotiations engaged m by the Employer, (h) 
• ■ information regarding tho existence or terms of any contract entered into by the 
Employer, (G) information regarding any aspect of the. Employer's intellectual 
property position, (H) information regarding prices or costs of , the Employer, (I) 
information regarding any aspect of the Employer's business strategy, including 
without limitation, the Employer's marketing, selling and distribution strategies., (J) 
information regarding customers or suppliers of the Employer, (K) mformation 
.' regarding the skills, compensation and other terms of employment or engagement of 
the Employer's employees and consultants, (L) business plans, budgets, unpublished 
financial statements and unpublished financial data of the Employer, (M) information 
• regarding marketing and sales of any actual or proposed product or services of the 
Employer and (N) any other information that the Employer may designate as or 
reasonably deem lo be confidential. - Confidential Information" shall exclude 
in formation known to the Employee prior, to the date of employment. 
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. 6.2. Nondisclosure . The Employee acknowledges that; except to the 
extent otherwise provided below in this Section 6.2 or in Section 6.4 hereof, all 
Confidential Information, disclosed to or acquired by the Employee is a valuable, 
specia I, and unique asset of the Employer and is to be held in trust by the Employee 
' for the Employer's solo benefit. Except as' otherwise provided below in this Section 
6.2 or in Section. 6.4 hereof, the Employee shall not,, at any time during or after the 
Term, use for himself or others, or disclose. or communicate to any person for any 
reason, .any Confidential Information without the prior written consent of the 
Employer. Notwithstanding . anything in this Section 6.2 to the contrary, it is 
understood that, except to the extent otherwise expressly prohibited by the Employer, 
(A) the Employee may disclose or use Confidential Information in performing, his 
'V ^duties and;.responsibilitics. tp the Employer but only to the jextent required or • 
"- necessary for the' performance of such duties' and responsibilities in the ordinary . 
course and Witliin the scope of his employment, and. (B) the Employee may disclose ; 
any Confidential Information pursuant , to a request or order of any court or 
governmental agency, pro vided -thaf the Employee promptly notifies the Employer of 
any such request or order and provides reasonable cooperation (at the Employer's 
• expense) in the efforts, if any, 'of the Emp.loycr to contest or limit the scope of such 
'. request or order.. : . '■/■/.'. . :■ ■ •.-.'''..:•." ' 

6.3. : 'Tjiiid', Eaily. Confidential ' Information. The Employee .. 
Acknowledges and agrees thai the Employer has received, and may receive in the 
future; confidential. -or '.'proprietary- inforamrion-. from tlurd parties' ("Xhiid Early 

. Confid ential I nform ation"'! subject to a duty oh the Employer's part to maintain the 
confidentiality of such Third Party Confidential Infonriation and to Use it only .for 

.... certain Ural ted purposes/. During the Term and thereafter, the Employee shall hold 

■ Third Party Confidential Information in the strictest confidence, and will not use or 
disclose to anyone any Third .Party Confidential Information, unless expressly . 
authorized in writing by the Employer "or unless otherwise provided below in this 
Section 6.3 or in Section 6,4 below. Notwithstanding anything in this Section 6.3 to 

- • the contrary, it is understood that, except to the extent otherwise expressly prohibited , 
by the Employyr, (A.) the Employee may disclose or use Confidential Third Party 
• Information in. performing his duties and responsibilities to the Employer but only to 
the' extent required' or necessary for the performance of such -duties and 

■ ' responsibilities in tho ordinary course and within the scope of his employment and 

(B) the Employee may disclose any Third Party Confidential Information pursuant to 
a request or order of any court or governmental agency, provided that the Employee 
. promptly notifies tho Employer of any such request or order and provides reasonable 
cooperation (at the Employer's expense) in the efforts, if any, of the Employer to 
contest or limit the sebpe of such' request or order. 

. 6.4. Permitted Disclosures ! Tho Employee's obligations under Section 
6.2 and/or Section 6.3 hereof not to use, disclose or communicate Confidential 
Information or Third Parly Confidential Information to any person without the prior . 
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. written consent of <U Employer shall not apply o any Confrdenual ™°™«°» «. . 
Th rd Parly Confidential Information which (i) is or becomes publicly l-™*"^ 
I^onSd by vritten. evidence provided by the Employee) under crrcurnstance 
tSg » tiS by the Employee of this Agreement and/or (») was er ,s. 
awrcyed for release by ihe Board cr.an authorized officer of the Employer. , 

6 arc without prejttmco; and are h, addition to, any other oblig. 
■ confiden Mily Whether express or implied or imposed by appl.cable law, that are 
S 4 other person to whom the Employer owes an obUgalion 

" .7, ™ . 

■• imoroeefly luToTdUelose to the Employer or for the Employer's benef any 
" •' eoSruial intontttulon or trade secrets of (i) any former or future employer, (») any 

consented to, in- writing, by. such person. • 

' without notice. ; • • "'. ' 

. 9 TnYrnlhnr; ksstenrosnt- 

. . business hours or tJ^^S^a'^Wto For 
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, the goodwill associated with any and all of the rights referred to' in the foregoing 
clause (x). . 

0,2. Assi gnment : Notice , The Employee hereby agrees to hold any 
. and nil Assigned Inventions and Proprietary Rights in trust for the sole right and 
benefit of the Employer and such other person. or persons as the Employer shall 
■ designate in. writing, and the Employee hereby assigns. to the Employer and such 
oilier person or persons as the Employer shall designate in writing all of his right, 
title and interest in and to any and all Assigned Inventions and Proprietary Rights. 
- The Twiiployee agrees to give the Employer prompt written notice of any Invention or 
Proprietary Right 'and agrees to execute' such instruments of transfer, assignment, 
,. conveyance or confirmation and such other documents as the Employer may request 
lo evidence, confirm or perfect the assignment of all of the Employee's right,: title and 
• interest in. and to any Assigned Invention or Proprietary Right pursuant to the 
foregoing provisions . of this Section . 9.2. The Empilpyec hereby waives -and s 
- quitclaims 'to the Employer- any and all claims of any nature whatsoever that the' 
' Employee may now or .hereafter have for infringement of any Proprietary Rights 
assigned hereunder to the Employer. ■'• - : . .. •'• 

9.3. . Works ' M. nrf Q for JTire . The Employee hereby acknowledges and 
i agrees, that those Assigned. Inventions, that are original- works of authorship 

protectable by copyright are "works made for. hire," as .that- term- is defined in' the 
■ • ' United States. Copyright Act." •'• ; • 

: : 9.4. Duties la Assist At the request of the Employer, the Employee 
will, assist the Employer in every proper way (including, without limitation, by 

' executing patent applications) to obtain and enforce in any country in the world. 
• -Proprietary Rights relating to any or all Assigned Inventions. The Employee's, 
obligation under this Section 9.4 shall continue beyond the Tenu. If and to the extent 
that, at any lime after the Term, the Employer requests assistance from. the Employee 
with rcspeet to obtaining and enforcing in any country in the- world any Proprietary 
Rights relating to Assigned Inventions, the Employer shall compensate the Employee 

• at a reasonable rate for the time and expenses actually spent by the Employee on such 
assistance. \ * \ l 

9.5. Power of Attorney :" By this Agreement, the. Employee.' hereby 
irrevocably constitutes and appoints the. Employer as his attorney 4n-f act for the 
purpose of executing, in the Employee's name and on his behalf, (i) such instruments 
or -other documents as may be necessary to evidence, confirm or perfect any 
assignment pursuant to the provisions of this Section 9, (ii) such instruments or other 
documents as may be necessary to assign, transfer or convey any Assigned Invention 
to any third party to whom the Employer desires to assign, transfer or convey any 
Assigned Invention or any interest therein or (iii) such. applications, certificates, 
instruments or documents as : may be necessary to obtain or enforce any Proprietary 
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Rights in any country of the world. This power of attorney is coupled with an 
interest on the part of lho : Employer and is irrevocable. • . ' . : 

0.6. pilings . Without the prior written consent of the Employer, the 
Employee shall not, at any time, file any patent, trademarlc, service mark, trade name 
or copyright application with respect to, or claiming, any Assigned Inventions. 

9.7. Other Duties ; The obligations of the Employee under this Section 
: v - 9 arc without prejudice, and arc in addition to',, any other obligations or duties of the 
' Employee, whether express or implied or imposed by applicable law, to assign to the 
• . Employer all Assigned Inventions arid all Proprietary Rights. •. 

lfl ; -A p-rftement Not- to Compete. • . 

' ,10.1; : NQtlfiojjipfitito. In view of the unique nature of the business of 
the Employer and the need of the Employer to maintain its competitive advantage in . 
the industry, the Employee agrees that, during the Restricted Period (as defined m 
Section \0.2 below), the Employee shall not, directly or indirectly, within the United- 
. Stales or America or its Territories or Possessions or within any other country in the 
world in which the Employer has conducted or is then conducting business, engage. 
\ : in, own an interest in (except as a holder, of no more than five percent (5°/o) of the 
/ ' shares of any publicly traded corporation),* be employed by, consult for, act as an. 
- . advisor to or. otherwise in any way participate in or become associated with,. any 

• 'Competitive Businoss (as .defined in. Section 10,2 below) or . any corporation, 
partnership, 1 limited liability company, business, enterprise-venture or other person 
or' entity" that is. engaged or participates in any Competitive Business (each,, a . 
. M ^.QlB^iiliyemLSiB^Elllily , '). unless in each case the. Employee" shall have given to 

■ the Board notice orthe Employee's intention to be employed by, consult for, act as an 
advisor to, or otherwise in any way participate in or become associated with, any 
Competitive Business or any Competitive Business Entity and the Board shall have 
.approved the' Employee's relationship with, or engagement in such Competitive 
Business or Competitive Business Entity; grpvided, however, Uiat, notwithstanding 
anything in the foregoing provisions of this Section 10.1 .to the. contrary, the 

• Employee may be employed by, consult for, act as an advisor to,., or otherwise 
participate in any way with, any person or entity that is engaged in any Competitive 
Business if, but only if, the services being rendered by the Employee to such person 
or emity. (whether in the nature of employment services,.. consulting services or 
otherwise) do not portain.or in any way relate to such Competitive Business. During 
the Restricted Period, the Employee also shall not solicit, or arrange to have any 
other person or entity solicit, any person or entity engaged by the Employer as. an 
employee, customer or supplier of, or consultant or advisor to, the Employer to 
terminate such party's relationship with the Employer. 



• 10,2. Definitions . For purposes of this . Section 10, the ' following 
terms shall have the meanings provided therefor below: 

(a) "Co mpetitive Business " shall mean, any business that is. 
engaged . in a business in competition with the activities of the Company as 
they may exist from time to time. 

(b) ' " Restricted Pgriod " shall mean the period commencing 
/ on the dale of .this Agreement and ending on the first anniversary of the 

effective date . of the termination of .the Employee's employment with the 
•' Employer unless; (a) Employer terminates the employment of the Employee 
>: undei*. this Agreement Without Cause or (b) Employee terminates employment. 
• . . : with Good Reason, in which case 4i Restricted Period" shall mean the period 
.commencing on the ■< date, of this Agreement and . ending on the date the 
Employee ceases being entitled to receive Salary pursuant to the provisions of 
" . . Section 5.3(a).:;. ; '[■"": : ..' ; \ : 

10.3. Timc. period s; Divisibility . The time periods provided for in this 
Section 10 shall be extended for a period of time equal to any period of time in which 
the Employee shall be in violation of any jprovisibn of this Section 10 and any period 
I *• of time required for litigation to. enforce, the provisions of this Section 10. If at any 
lime the provisions of .this Section 10 shall bo . determined to be invalid or . 
unenforceable; by reason of being vague or unreasonable as to area, duration, or scope 
of activity, this Section 10 shall be considered divisible and shall become and be . 
' automatically umended to apply only to such area, duration and scope of activity as 
shall be determined to be reasonable by the court or other body having jurisdiction 
. over the . matter; and the Employee agrees that this Section. 10, as so amended, shall 
be valid arid binding us though any invalid or unenforceable provision had not been • 
incluVled herein. •/' " V ..... 

. .. .11. ■ ficUi fn of Documents . Employee will- promptly deliver to the 

Rmpioyer, upon; the termination of the Employee's, employment with the Employer 
or, if endiet, upon the request of the Employer, all documents and other tangible 
media (including all originals, copies, reproductions, digests, abstracts^summaries, 
analyses, notes, notebooks, drawings, manuals, memoranda, records, reports, plans, 
specifications, devices, formulas, storage media, including software, and computer 
printouts) in the Employee's actual or constructive possession or control that contain, 
reflect, disclose or relate to any Confidential Information, Third Parly Confidential 
Information, Assigned Inventions or Proprietary Rights. The Employee will destroy 
any rqlated computer entries on equipment or.media.not owned by the Employer. 

12.. * N n Ikn of Name. Etc . Without the prior written consent of the 
Employer, the Employee shall not, at any time (including, without limitation, at any 
time after the termination of the Employee^ employment with the Employer), use, 
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for himself or on behalf of any other person, any name that is identical or similar to 
• or likely to be confused with the name of the Employer or the name of any product or 
service produced or provided by tho Employer, provided thai the. Employee prior to 
termination may use the Employer's name in performing his or her duties arid 
responsibilities to the Employer but only to the extent required or necessary for the 
performance of such duties and responsibilities in the ordinary course and within the 
scope of his employment. .- Without the prior written consent of the Employer, the 
•' Hmployce shall not, at any time after the termination' of the Employee's employment 
" with the Employer, directly or indirectly represent himself, whether on his behalf or 
on behalf of any other person, as then being in any way connected or associated with 
:■ the Employer.' -.. ' 

13. rnnflir.tirie Obligation .: Employee represents that he is, free to ' 

outer into this. Agreement and that his performance of all of the terms of this 
, Agreement and of alt of. his duties and responsibilities as an employee' of the 
Employer do not. and will not. breach (i) any agreement to keep in confidence . 
information acquired by the Employee in confidence or in trust, (if) any agreement to 
assign to any third party inventions. made by the Employee arid/or (Hi) any agreement 
not to compete against the business of any third party. Employee further represents 
lhaf he has not made and will not make any .agreements in conflict with this 
Agreement.'; •: "..•'•;•';••.■ -.•"" :>•' .• '".;'•' • .'. 

U fpdp. mniricntion . This Emnlover agrees to indemnify, defend and hold 
harmless the Employee . and - his 'respective successors, ..- heirs: and assigns 
OMiMttteV") against any liability^ damage, loss or expense (including reasonable 
attorneys 1 fees and expenses of litigation) incurred by or imposed upon the 
Indemnitees or any of them in connection with any claims, suits, actions, demands or. 
judgments arising from the good faith performance by the Employee of his duties and 
responsibilities hereunder. : 

15. Il ni'qiirt Nature of Agreement: Spec ific P.nforcemcnt. The Employer 
. and the Employee agree and acknowledge that the rights and obligations set forth in 

this Agrcemeni are of a unique and special nature and that the Employer is, therefore, 

• without an adequate legal remedy in the event of the Employee's violation of any of 

• Iho covenants set forth in this Agreement, the Employer and the Employee agree, : 
.'■ therefore, that, in addition to all other rights and remedies, at law or in equity or 

otherwise, that maybe available to the Employer, each of the covenants' made by the 
Employee under this Agreement shall be specifically enforceable in equity. 

16. Survival . The provisions of Sections 6, 7. 9, 10, 12 and 14 shall 
survive the termination of this Agreement. 

17. . Miscellaneous- 
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17.1. Entkfi ' Agreement This Agreement represents, the entire 
agreement of the parlies wilh respect to the anrangements contemplated hereby* ' No 
prior agreement, whether written or oral, shall.be construed to change, amend, alter, 
repeal or invalidate this Agreement. This Agreement may be amended only -by a 

. .written instrument executed in one or more counterparts by the parties; 

17.2. WaiV er. ' No consent to or waiver of any breach or default in the 
' performance of any obligations hereunder shall be deemed or construed to be a 

consent to or waiver of any other breach or default in the performance of any of the 
same or- any other obligations hereunder,. Failure on the part of either, party to 
complain of any act or failure to act of the other party or to. declare the other party in 
default, irrespective of the duration of such failure, shall not constitute a; waiver of 
rights hereunder and no: waiver hereunder shall be effective unless it is. in writing, 
executed by the party waiving the breach or default hereunder. 

.. 17.3. Ass i gnmen t. This' Agreement shall be binding upon and inure to 
• the benefit of the parlicshercto and their respective siiccessors and permitted assigns. 
' .This Agreement may be assigned by the Employer to., any Affiliate of the Employer . 
and Ur a successor of its business to .which this .Agreement relates (whether by 
purchase or oUiQwlso),-'-l w AffiIi^W-lto' BmplQYCr" means any person which, 
i directly ox: indirectly, controls or is controllcd by or is under common control. with 

. the Employer and, for the. purposes of this definition, "control 11 (including the terms 
- ''controlled by", and "under common control with") shall, mean the possession, 
directly or indirectly, of the power to direct or cause the direction of the management . 
and policies of another whether through the ownership of voting securities or holding 
.of office in another, by contract or otherwise.'. The- Employee may not assign or 
transfer any or all of his rights or obligations under this Agreement. 

17.4. Atbiirato (a)' Disputes to ho Arbitrated Any controversy, ; 
: claim, or dispute arising out of. or relating to, ^ this Agreement, including its 
foitiiation, validity, or breach thereof, whether arising during or after the 
period of this Agreement, shall be settled by arbitration in. accordance with the 
. rules of the American' Arbitration Association, and the decision of the 
. . arbilrator shall be final and binding upon the parlies. Nothing in this 
paragraph, however, shall prevent the parties from seeking injunctive relief 
from a state or federal court of competent jurisdiction/ ■ 

(b) A r l? irratiQT1 Procedure The arbitration shall be conducted by one 
neutral arbitrator, who shall be selected in accordance wilh the rule?' of the 
American Arbitration Association. The arbitration shall take place in Boston; 
Massachusetts. The arbitrator shall issue a written decision and set forth the 
reasons for said decision. Judgment upon the award rendered by the arbitrator 
may be entered in any federal or state court having competent jurisdiction 
thereof. The costs of arbitration, including the fees of the arbitrator, shall be 
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• borne equally. Bach side shall bear its own attorney's fees and costs, and 
punitive damages shall not be allowed. • 

17.5. S everabi lity. All headings and subdivisions of this Agreement 
arc for reference only and shall no.t affect its interpretation. In the event that any 
provision of this Agreement should be held unenforceable by a court of competent 
■' jurisdiction, such. court is. hereby authorized to amend such provision so as to be 
enforceable to the fullest extent permitted by law, and all remaining provisions shall 
continue in full force without being impaired or invalidated in any. way. . 



j, . 
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17.6. P.rwcrmng Law... This Agreement shall be governed by and 
construed in accordance with the laws of The Commonwealth of Massachusetts, 
excluding choice of law rules thereof. ' 



• • : . IN WITNESS WHEREOF, the parties have signed -this agreement as of the dale' 
written above as a scaled instrument. 

',' SAFESCIENCE, INC. 



. Title: f%rs-/A**?*/r: ■ 



■ Name: David Piatt 
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PTO/SB/04 (07-06) 
Approved for uat through 01/31/2007. OMB 0851 -0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 



t SUPPLEMENTAL 
DECLARATION FOR UTILITY 
OR DESIGN 
PATENT APPLICATION 
(37 CFR 1.67) 


Attorney Docket Number 


104831-0002*103 


First Named Inventor 


Yan Chang 


COMPLETE tF KNOWN 


Application Number 


10/657,383 


Filing Date 


September 8, 2003 


Art Unit 


1623 


Examiner Name 


L C. Maler 



K hereby declare that; 

Each Inventor's residence, mailing address, and citizenship are as stated below next to their name. 

I beOeve the Inventory) named below to be the original and first inventors) of the subject matter which Is claimed and for which a 
p atent is sought on the invention entitled: 



METHOD FOR ENHANCING THE EFFECTIVENESS OF CANCER THERAPIES 



the specification of which 
FJ is attached hereto 
OR 

[x\ was filed on (MM/DD/YYYY) 



(TtUo ofthrn Invention) 



09/08/2003 



as United States Application Number or PCT intemaBonai 



Application Number 



10/657,383 



and was amended on (MM/DD/YYYY) 



09/08/2003 
12/23/2003 
06/01/2004 
08/15/2006 



( hereby slate that I have reviewed and understand the contents of the above-Identified specification, including the claims, as 
amended by any amendment specifically referred to above. 

i acknowledge the duty to disclose Information which Is material to patentability as defined in 37 CFR 1.66, including for 
contlnuaflon-ln-part applications, material Information which became available between the filing date of the prior application and 
the national or PCT international filing date of the continuation-in-part application. 



I hereby daim foreign priority benefits under 35 U.S.C. 119(aH<0 cr (0, or 355(b) of any foreign application^) for patent, 
Inventor's or plant breeder's rights certificate(s). or 385(a) of any PCT International application which designated at least one 
country other than the United States of America, listed below and have also identified below, by checking the box, any foreign 
application for patent inventor's or plant breeder's rights certlficate(s). or of any PCT international application having a tiling date 
before that of the application on which priority Is claimed. 



Prior Foreign 
Applcatlon 
Numbers) 



Country 



Foreign Filing Date 
(MM/OD/YYYY) 



Priority 
Not Claimed 


CBrtlfted Copy Attached? 
YES NO 


□ 


□ □ 


□ 


□ □ 


□ 


□ □ 


□ 


□ □ 



| I Additional foreign application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached hereto. 



I hereby certly that Into paper (along with any paper referred to as being attached or enclosed) Is being deposfted wKh the U.S. Portal Service on 
tie date shown below wtth sufficient postage as Ftst Class Mall, h en envelope addressed to: Commissioner for Patents, P.O. Box 1450, 
Alexandria, VA 22313-1450. 

i 

Dated: Signature: ( J 
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U.S. Patent end Trademark Office; U.S. DEPARTMENT OF COMMERCE 
are required to respond to a collection of Information unless It displays a vaBd OMB control number, 



SUPPLEMENTAL DECLARATION — UTILITY OR DESIGN PATENT APPLICATION 



Direct all cormepondence to: [Tj Trie address associated wflh Customer Number: 
OA | [ Correspondence address be tow 



23120 



FISH 6\ NEAVE IP GROUP, ROPES & GRAY LLP 
Matthew P. Vincent 



One International Place 



Boston 



MA 



p 02110-2624 



Country 



us 



Telephone 



(617) 951-7000 



EmaH 



WARNING: 

Petitioner/applicant Is cautioned to ovoid submitting personal Information In documents filed In a patent application that may 
contribute to Identity theft Personal Information such as social security numbers, bank account numbers, or credit card 
numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by 
the USPTO to support a petition or an application. If this type of personal Information Is Included in documents submitted to the 
USPTO, petltfonersrttpplicants should consider redacting such personal Information from the documents before submitting 
them to the USPTO. Petitioner/applicant Is advised that the record of a patent application is available to the public after 
publication of the application (unless a non-publication request in compliance with 37 CFR 1 .213(a) Is made In the application) or 
Issuance of a patent Furthermore, the record from an abandoned application may also be available to the public if the 
application is referenced in a published application or an Issued patent (see 37 CFR 1.14). Checks and credit card 
authorization forms PTO-2038 eubmftted for payment purposes are not retained in the application file and therefore are not 
publicly available. 

I hereby declare that all statements made herein of my own Knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and the 
like so made are punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willful false statements may 
jeopardize the validity of the application or any patent issued thereon, 



Name of Sole or First inventor: 



X A petition has been filed for this unsigned 



Given 
Name 



Yan 



Family Name 
or Surname 



Chang 



inventor's 
Signature 



Date 



C*y 



Ashland 



MA 

Stale 



United States of America 

Country 



us 



Citizenship 



JJS*^. 79 Winter Street 



City 



Ashland 



MA 
State 



ZIP 



01721 



United States or America 

Country 



Name of Second Invert ton 



|""x| A petition has been filed for this unsigned Inventor 



Given 
Name 



Oavid 



Family Name 
or Surname 



Piatt 



Signature 



Date 



Newton Center 

Residence: City 



MA 

State 



United States of America 

Country 



US 



Citizenship 



MaUng 



12 Appleton Circle 



Newton 



Ctty 



MA 

State 



02459 



ZIP 



United States of America 
Country 



B 



AddfiioneJ kiventor* or a legal representative are being named on the 



supplemental enters) PTO/SB/02A or 02LR attached berate. 
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Approved for use trtrougti 01/31/2007. OMB 0661-0032 
U.S. Patenl and Trademark Office; U.9. DEPARTMENT OF COMMERCE 
Under f» Paperwork Reduction Act of 1 90S. no porno na are reqUred to respond to a coflecton of Information umeaa it displays a vaffd OMB control nurrfcer. 

Pursuant to 37 CFR § 1.47(b), the following representative signs on behalf of the person making the 
Instant application on behalf of and as agent for non-slgnlng Inventors Yan Chang and David Piatt, who 
refuse to sign the application oath or declaration: 



As proof of the above representative's authorization to sign, a Statement Under 37 CFR § 3.73(b) is being 
filed herewith. 



Joseph Grimm, President 
Prospect Therapeutics, Inc. 
1200 Gill Street, Suite 4700 
Wobum, Massachusetts 01801 
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I hereby certify that this paper (along with any paper referred to as being attached 
or enclosed) is being deposited with the U.S. Postal Service on the date shown 
below with sufficient postage as First Class Mail, in an envelope addressed to: 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

Dated: 

Wear* fi. 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of: 
Chang et al. 

Application No.: 10/657,383 Confirmation No.: 9375 

Filed: September 8, 2003 Art Unit: 1623 

For: METHOD FOR ENHANCING THE Examiner: L. C. Maier 

EFFECTIVENESS OF CANCER THERAPIES 




Docket No. 



104831-0002-103 
(PATENT) 



PETITION UNDER 37 CFR S 1.47(b) 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Dear Sir: 

Assignee respectfully submits this Petition Under 37 CFR § 1.47(b) in order to add David 
Piatt as an inventor even though he has not executed a declaration or an oath. 

Refusal ofYan Chang 

Based upon my review of the facts in light of the scope of the pending claims, the correct 
inventorship of the instant application is Yan Chang and David Piatt. The requirements of 37 
CFR § 1 .47(b) apply to the instant application because all of the inventors refuse to execute an 
oath or a declaration; no joint inventor (i.e., Yan Chang) is available to execute an oath or a 
declaration on Dr. Piatt's behalf under 37 CFR § 1.47(a). 

A letter and documents were sent to Yan Chang on April 20, 2007, requesting that he 
sign a Supplemental Declaration to effect the correction of inventorship (Exhibits A and B). Dr. 
Chang had previously indicated to me in a message on April 10, 2007 that he was "through" with 
GlycoGenesys, Assignee's predecessor, and did "not want to talk about [the instant application] 
anymore" (Exhibit C). After mailing the letter of April 20, Dr. Chang sent another message to 
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me on May 1 , which stated that "I don't have enough time to review [the documents you sent me] 
and I don't think I will be able to send them back to you in time. I am very busy [with] my day 
job and work with three kids during the evening" (Exhibit D). In view of the April 10 message, 
the May 1 message is taken to be a politely-worded refusal to sign the Supplemental Declaration. 

Refusal of David Piatt 

On April 20, 2007, 1 sent by registered mail to David Piatt and his counsel, Barry 
Schindler of Greenberg Traurig, documents for Dr. Piatt to sign and a letter requesting that Dr. 
Piatt sign and return them to have his name added as an inventor (Exhibits E and F). On April 
30, 2007, 1 received a letter from Mr. Schindler indicating that Dr. Piatt would make a good-faith 
effort to review the documents and that a reply would be received by May 18, 2007 (Exhibit G). 
Mr. Schindler subsequently sent a letter on May 18, 2007 (Exhibit H), indicating that Dr. Piatt 
refuses to sign the documents. The basis for Dr. Piatt's refusal is his belief that Yan Chang is not 
an inventor (Exhibit H, page 5, last full paragraph). In addition, Dr. Piatt's counsel has 
erroneously interpreted the Declaration of Added Inventor under 37 CFR § 1.48(a) as requiring 
Dr. Piatt to attest to the state of mind of others than himself (Exhibit H, page 6, second 
paragraph). Nowhere in Exhibit H, however, does Dr. Piatt indicate that he does not believe that 
he is an inventor of the claimed invention. To the contrary, the second paragraph of page 6 
implies that Dr. Piatt should be named as an inventor. 

Although Dr. Piatt asserts that Yan Chang is not an inventor, these assertions have 
already been fully rebutted in submissions made in the proceedings of Application No. 
95/000,074, which is an inter partes reexamination of the patent issuing from the parent of the 
instant application. Briefly, Dr. Piatt was not an employee of GlycoGenesys, Inc. at the time the 
application was filed (his employment with GlycoGenesys, Inc., was terminated June 1, 2000, 
over a year before the priority date of the present application) and he was not party to the 
preparation of the specification or claims to discussions regarding inventorship. Moreover, 
nowhere in Exhibit H does Dr. Piatt state, let alone provide evidence, that he is the sole inventor 
of all claims. The evidence provided in the copies of the Declaration Under 37 CFR § 1 . 13 1 is 
simply used to swear behind the § 102(a) and/or (e) dates of U.S. Patent No. 6,645,946 for 
claims 1-4, 7, 13 and 18-28. Thus, Dr. Piatt provides no credible evidence that Yan Chang 
should be removed as an inventor. Indeed, Exhibit H conspicuously lacks evidence or argument 
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that supports the conclusion that Dr. Piatt is the sole inventor of all the features recited in the 
various claims pending in the subject application. 

Dr. Piatt's refusal to sign documents for this application continues his pattern of refusing 
to sign documents for applications that were originally assigned to GlycoGenesys, Inc. 
Described below are the facts surrounding Dr. Piatt's refusal to sign documents for Application 
No. 95/000,074. The claims pending in Application No. 95/000,074 at the time Dr. Piatt was 
requested to sign documents and the claims pending in the instant application are directed to 
similar subject matter. 

On December 8, 2005, 1 sent by registered mail to Requester's counsel of record in the 
reexamination proceeding, Stephen Gaudet, as well as to counsel I understand to represent 
Requester in other matters, Jonathan Guest, documents for Dr. Piatt to sign and a letter 
requesting that Dr. Piatt sign and return them to have his name added as an inventor (Exhibits I 
and J). On December 15, 2005, 1 received a call from Jonathan Guest indicating that Dr. Piatt 
was unwilling to sign the documents. I spoke again with Mr. Guest on December 19, 2005, and 
was told that Dr. Piatt was still unwilling to sign the documents. 

37 CFR § 1.47(b) Should Apply to Preserve Rights and Prevent Irreparable Harm 

Assignee submits that it would be unjust to prevent Assignee from adding Dr. Piatt as an 
inventor merely because Dr. Piatt refuses to sign a declaration or make an oath. The failure to 
add Dr. Piatt as an inventor is necessary to preserve the rights of the assignee, as the patent is 
only valid if it has the correct inventorship. Assignee should be able to correct the inventorship 
to prevent irreparable damage to its rights in the invention. All of the inventors' rights in the 
subject patent are assigned to Assignee through a chain of title beginning with the assignment of 
Yan Chang to GlycoGenesis, Inc. (reel 016652, frame 0688) and Dr. Piatt's employment 
agreement with Assignee's predecessor (Exhibit K), which is being separately recorded herewith, 
the Chapter 7 Trustee of Glycogenesis, Inc. to Marlborough Research and Development, Inc. 
(reel 018777, frame 0643), Marlborough Research and Development, Inc. to Prospect 
Pharmaceuticals, Inc. (reel 018917, frame 0374) and Prospect Pharmaceuticals, Inc. to Prospect 
Therapeutics, Inc. (reel 018917, frame 0395).. Accordingly, Assignee requests that David Piatt 
be added as an inventor even though he refuses to execute an oath or a declaration. 
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Last Known Addresses of Inventors 

The last-known addresses of inventors Yan Chang and David Piatt are as follows: 

Yan Chang David Piatt 

79 Winter Street 12 Appleton Circle 

Ashland, Massachusetts 01721 Newton Center, Massachusetts 02859. 

The Commissioner is hereby authorized to charge the fee of $200.00 pursuant to 37 CFR 
1.17(g) to our Deposit Account 18-1945. The Commissioner is hereby authorized to charge any 
deficiency in the fees filed, asserted to be filed or which should have been filed herewith (or with 
any paper hereafter filed in this application by this firm) to our Deposit Account No. 18-1945, 

under Order No. 104831-0002-103. Please direct any questions arising from this submission to 
the undersigned at (617) 951-7615. 



Respectfully Submitted, 



Date: Mav 22. 2007 




Customer No: 28120 David P. Halstead 

Fish & Neave IP Group Reg. No: 44,735 

Ropes & Gray LLP 

One International Place 

Boston, MA 02110 

Phone:617-951-7615 

Fax: 617-951-7050 




FISH & NEAVE IP GROUP 



Exhibit A 



ROPES & GRAY LLP 

ONE INTERNATIONAL PLACE BOSTON, MA 02110-2624 617-951-7000 F 617-951-7050 

BOSTON NEW YORK PALO ALTO SAN FRANCISCO WASHINGTON, DC www.ropesgray.com 



April 20, 2007 



David P. Halstead, Ph.D. 
(617) 951-7615 
dhalstead@ropesgray.com 



BY REGISTERED MAIL 
RETURN RECEIPT RF.OITFSTirn 

Yan Chang, Ph.D. 
79 Winter Street 
Ashland, MA 01721 

Re: United States Patent Application Number 10/657,383 

Dear Yan: 

.7\ ar ^? C !^ 8a 1 DeClarati0nUnder37CF R - 1131 ^ your signature. This Declaration is 
argely identical to the Declaration you previously signed for the re-examination, which establishes that 
he invention involving GBC590B was made prior to March 27, 2001. The only addition we have made 

invention *° * e ° f y ° Ur conce P tion when y° u ™de the 

cla, mS foT^Xencf * Dedaratl ° n for * 0Ur a « d • -py of the pending 

rpvic PleaSC Slg ?" n 1 d retUm these Declar *tions to us by May 4, 2007. Please contact us if there are any 
rev, sl0 ns you would like us to make in the Declarations before you sign them. Thank you very much for 
your cooperation and please do not hesitate to contact us if you have any concerns 




David P. Halstead 
/JAF 

Enclosures 



cc: Mr. Joseph Grimm 

Matthew P. Vincent, Esq. 
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I hereby certify that this correspondence is being deposited with the U.S. Postal 
Service as First Class Mail, in an envelope addressed to: MS Amendment 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450, on the 
date shown below. 



Dated: 



Signature: 



( 



) 



Docket No.: 



Exhibit B 

104831-0002-103 
(PATENT) 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of: 
Chang et al. 

Application No.: 10/657383 
Filed: September 8 5 2 0 03 



Confirmation No.: 9375 
Art Unit: 1623 
Examiner: Maier, Leigh C. 



For: METHOD FOR ENHANCING THE 

EFFECTIVENESS OF CANCER THERAPIES 



MS Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Declaration Under 37 C.F.R. $ 1.131 of Yan Chang, Ph.D. and David Piatt Ph.D. 

Sir: 

We, Yan Chang, Ph.D. of Ashland, MA and David Piatt, Ph.D. of Newton, MA, hereby 
declare as follows: 



1 . We are the co-inventors of the above-mentioned patent which teaches and claims 
methods of enhancing the efficacy of cancer therapies. 

2. We completed the invention as described and claimed in the above-identified application 
prior to March 27, 2001. 

3. In support of this, we include herewith as Exhibit A a protocol design for a study, carried 
out at our direction, designed to test the efficacy of interferon-o2b (IFN-a2b), GBC590B, and 
combinations thereof in a pancreatic carcinoma xenograft mouse model. IFN-a2b is an oncolytic 
cytokine, and GBC590B is a modified pectin that comprises a polymeric backbone having side 
chains terminated by galactose or arabinose units. 

4. Exhibit B shows the results of this study. As can be seen, at the end of one week, the 
tumor size in all groups averaged 1 13-1 14 mg. However, as the experiment progressed, the 
average tumor size in groups receiving both GBC590B and interferon consistently lagged behind 
that of those receiving IFN or GBC-590 alone. By Day 18, the last date when all animals in these 
groups still survived, the mice receiving only IFN (Group 3) had tumors averaging 958.7 mg, 
while those receiving IFN with GBC-590 had tumors averaging 916.6 mg, 832.5 mg, and 906.9 
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mg, indicating that tumor growth was slower in these groups. At subsequent measurement times, 
after the death of some of the mice, the disparity increases dramatically, indicating that the 
combined therapy was particularly effective in slowing tumor growth in some of the mice. As 
then summarized in Exhibit C, administration of either therapy alone was insufficient to achieve 
a significant improvement in the lifespan (MDS, mean day of survival) of the test mice (i.e., the 
difference was within the margins of error), and no mice survived to the end of the experiment. 
In contrast, a combination of the therapies resulted in survival of some of the test mice, and in 
fact the combination allowed a lower dose of EFN-o2b to be used efficaciously. Indeed, two 
mice survived at lower doses of IFN-o2b (Groups 5 and 6) than at the dose that was, by itself, 
unable to achieve any significant benefit (Groups 3 and 4). Although the MDS does not show 
improvement, this number is calculated excluding the mice that survived (20% of the total test 
mice for groups 5 and 6). Accordingly, the results demonstrate that GBC590B enhances the 
efficacy of IFN-Q2b, and in particular, enhances its ability to inhibit tumor growth. 

5. By the time of the study described above, it was generally known in the art that modified 
pectin binds galectins, such as galectin-3, through its galactose residues and that other galectin- 
binding carbohydrates would be expected to have similar biological activities. For example, an 
article by Piatt (an undersigned co-inventor of the instant application) and Raz ("Modulation of 
the Lung Colonization of B16-F1 Melanoma Cells by Citrus Pectin/ 1 Journal of the National 
Cancer Institute, 84: 438-442 (1992), Exhibit D) discusses a prior study showing that 
galactoside-binding lectins have been shown to mediate cell-cell adhesion and cell-extracellular 
matrix adhesion through carbohydrates containing terminal galactosyl residues. The article 
reports another prior study that liver metastasis of murine L-l sarcoma cells was inhibited by D- 
galactose and arabinogalactan. Based upon this prior work, the article evaluates molecules rich 
in galactoside residues for modulating tumor cell colonization in vivo. In addition, U.S. Patent 
No. 5,834,442 (Exhibit E), filed July 7, 1994 and issued November 10, 1998, states that it had 
been previously demonstrated that modified citrus pectin could interfere with cell-cell 
interactions mediated by cell surface carbohydrate-binding galectin-3 molecules. This patent 
then teaches that complex carbohydrates rich in galactoside residues, such as pectin, act as potent 
inhibitors of prostate carcinoma metastasis. Furthermore, U.S. Patent No. 5,681,923 (Exhibit F), 
filed October 6, 1995 and issued October 28, 1997, for which undersigned co-inventor Piatt is 
the sole inventor, discloses the sequence of galactose-specific binding polypeptides and the 
description of Figure 1 teaches that galactose bound to such polypeptides can be a simple sugar 
or a portion of a polysaccharide. Based on our knowledge of these facts and the results described 
in paragraphs 3 and 4, we expected that galectin-binding carbohydrates generally, particularly 
those containing terminal galactose moieties, would be useful in the invention. 

6. The results described in paragraph 4 were obtained in the United States through 
experiments performed by us in collaboration with researchers working under our direction, and 
were obtained in a report dated prior to March 27, 2001. The dates redacted from Exhibit B are 
all prior to March 27, 2001. 

7. We hereby declare that all statements made herein of our own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that these 
statements are made with knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title XVIII of the United 
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States Code and that willful false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 

Yan Chang 



Dated: Signature: 

David Piatt 

Dated: Signature: 
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SUPPLEMENTAL 
DECLARATION FOR UTILITY 
OR DESIGN 
PATENT APPLICATION 
(37 CFR 1.67) 


Attorney Docket Number 


104831-0002-103 


First Named Inventor 


Yan Chang 


COMPLETE IF KNOWN 


Application Number 


10/657,383 


Filing Date 


September 8, 2003 


Art Unit 


1623 


Examiner Name 


L C. Maier 



I hereby declare that: 

Each inventor's residence, mailing address, and citizenship are as stated below next to their name. 

I believe the inventor(s) named below to be the original and first inventor(s) of the subject matter which is claimed and for which a 
patent is sought on the invention entitled: 



METHOD FOR ENHANCING THE EFFECTIVENESS OF CANCER THERAPIES 



the specification of which 
| 2] is attached hereto 



(Title of the invention) 



OR 



|~X~| was filed on (MM/DD/YYYY) 
Application Number 



09/08/2003 



as United States Application Number or PCT International 



10/657,383 



and was amended on (MM/DD/YYYY) 



09/08/2003 
12/23/2003 
06/01/2004 
08/15/2006 



I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, as 
amended by any amendment specifically referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1.56, including for 
continuation-in-part applications, material information which became available between the filing date of the prior application and 
the national or PCT international filing date of the continuation-in-part application. 



I hereby claim foreign priority benefits under 35 U.S.C. 119(a)-(d) or (f), or 365(b) of any foreign application(s) for patent, 
inventor's or plant breeder's rights certificate^), or 365(a) of any PCT international application which designated at least one 
country other than the United States of America, listed below and have also identified below, by checking the box, any foreign 
application for patent, inventor's or plant breeder's rights certificate^ ), or of any PCT international application having a filing date 
before that of the application on which priority is claimed. 



Prior Foreign 
Application 
Numbers) 



Country 



Foreign Filing Date 
(MM/DD/YYYY) 



Priority 
Not Claimed 



Certified Copy Attached? 



YES 

□ 


NO 

□ 


□ 


□ 


□ 


□ 


□ 


□ 



□ 
□ 
□ 
□ 



| | Additional foreign application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached hereto. 



I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being deposited with the U.S. Postal Service on 
the date shown below with sufficient postage as First Class Mail, in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, 
Alexandria, VA 22313-1450. 

Dated: Signature: ( ) 
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SUPPLEMENTAL DECLARATION — UTILITY OR DESIGN PATENT APPLICATION 


Direct all correspondence to: X The address associated with Customer Number 


28120 




OR ^ J Correspondence address below 






Name FISH & NEAVE IP GROUP, ROPES & GRAY LLP 






Matthew P. Vincent 







Address 



One International Place 



Boston 


St3te KM A 
MA 


p 02110-2624 


Country ^ 


Telephone {m)Q5 ^ m 


Email 



WARNING: 

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card 
numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by 
the USPTO to support a petition or an application. If this type of personal information is included in documents submitted to 
the USPTO, petitioners/applicants should consider redacting such personal information from the documents before submitting 
them to the USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after 
publication of the application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) 
or issuance of a patent. Furthermore, the record from an abandoned application may also be available to the public if the 
application is referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card 
authorization forms PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not 
publicly available. 

I hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willful false statements 
may jeopardize the validity of the application or any patent issued thereon. 



Name of Sole or First Inventor: 


A petition has been filed for this unsigned inventor 


Given 
Name 




Yan 




Family Name 
or Surname 


Chang 


Inventor's 
Signature 


Date ; 


Ashland 

Residence: City 


MA 

State 


United S 

Country 


tates of America 


US 

Citizenship 



^ 9 ss: 79 Winter Street 



Ashland 

City 


MA 

State 


01721 

ZIP 


United States of America 

Country 


Name of Second Inventor: 


j | A petition has been filed for this unsigned inventor 


£S David 


Family Name p , H 
or Surname r,dLl 


Inventor's 
Signature 


Date 


Newton Center 

Residence: City 


MA 

State 


United Stats of America 

Country 


US 

Citizenship 


12 Appleton Circle 


Newton 

City 


MA 

State 


02459 

ZIP 


United States of America 

Country 


! | Additional inventors or a legal representative are being named on the supplemental sheet(s) PTO/SB/02A or 02LR attached hereto. 
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10/657,383 
Response 

Express Mail Label Number: ED 697531439 US 
Date of Deposit: August 15, 2006 

Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 



1 • (Previously presented) A method for enhancing the efficacy of a therapeutic treatment 
for cancer in a patient, said therapeutic treatment being selected from the group consisting of: 
chemotherapy, radiation therapy, surgery, and combinations thereof, said method comprising the 
steps of: 

administering to said patient a therapeutically effective amount of a carbohydrate which 
binds to a galectin; and 

administering said therapeutic treatment to said patient. 

2. (Original) The method of claim 1, wherein said galectin is present on the cell surface 
of a tissue of said patient. 

3. (Previously presented) The method of claim 1, wherein said carbohydrate binds to 
galectin- 1 or galectin-3. 



4. (Previously presented) The method of claim 1, wherein said carbohydrate comprises a 
polymeric backbone having side chains dependent therefrom, sa ld side chains being terminated 
by a galactose or arabinose unit. 



5. (Previously presented) The method of claim 1, wherein said carbohydrate comprises a 
substantially demethoxylated polygalacturonic acid which is interrupted with rhamnose residues. 

6. (Cancelled) 

7. (Previously presented) The method of claim 1, wherein said carbohydrate comprises a 
branched carbohydrate. 
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10/657,383 

Response * 

Express Mail Label Number: ED 697531439 US 

Date of Deposit: August I5 S 2006 

8. (Previously presented) The method of claim 1, wherein said carbohydrate comprises a 
modified pectin. 



9. (Original) The method of claim 8, wherein said modified pectin comprises a pH 
modified pectin. 



10. (Original) The method of claim 9, wherein said modified pectin comprises an 
enzymatically modified pectin. 

1 1 • (Original) The method of claim 8, wherein said modified pectin comprises a 
thermally modified pectin. 

12. (Original) The method of claim 8, wherein said modified pectin comprises a 
modified citrus pectin. 

13. (Previously presented) The method of claim 1 , wherein sa,d carbohydrate has a 
molecular weight of at least 300 dalton. 

14. (Previously presented) The method of claim 1 , wherein said carbohydrate has a 
molecular weight in the range of 300-2,000 dalton. 

15. (Original) The method of claim 8, wherein said modified pectin has a molecular 
weight in the range of 1-50 kilodalton. 

16. (Original) The method of claim 8, wherein said modified pectin has a molecular 
weight in the range of 1-15 kilodalton. 

17. (Original) The method of claim 8, wherein said modified pectin has a molecular 
weight of approximately 10 kilodalton. 
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Express Mail Label Number: ED 697531439 US 
Date of Deposit: August 15, 2006 

1 8. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises injecting said carbohydrate into said patient. 

19. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises orally administering said carbohydrate to said 
patient. 

20. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises administering said carbohydrate prior to 
administering said therapeutic treatment to said patient. 

21. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises administering said carbohydrate to said patient after 
said therapeutic treatment is administered to said patient. 

22. (Previously presented) The method of claim 1, wherein said carbohydrate is 
administered concomitant with said therapeutic treatment. 

23. (Previously presented) A method for enhancing the efficacy of a therapeutic 
treatment for cancer in a patient, said therapeutic treatment being selected from chemotherapy, 
radiat.on therapy, surgery, and combinations thereof, said method comprising 

administering to said patient a therapeutically effective amount of a carbohydrate 
which binds to a galectin; and 

administering said therapeutic treatment to said patient, 

wherein said carbohydrate comprises polymeric backbone having side chains dependent 
therefrom. 



24. (Previously presented) The method of claim 23, wherein said polymeric backbone 
comprises homopolymer. 
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25. (Previously presented) The method of claim 23, wherein said carbohydrate binds to 
galectin-3. 



26. (Previously presented) The method of claim 23, wherein said carbohydrate is a 
naturally occurring carbohydrate or a modified product thereof. 

27. (Previously presented) A method for enhancing the efficacy of a surgical treatment 
for cancer in a patient, said method comprising 

administering to said patient a therapeutically effective amount of a carbohydrate 

comprising a polymeric backbone having side chains dependent therefrom, said 
side chains being terminated by a galactose or arbinose unit, and administering 

surgery to said patient. 

28. (Previously presented) A method for enhancing the efficacy an oncolytic 
chemotherapeutic in a patient, said method comprising 

administering to said patient, prior to or concomitant with said oncolytic 

chemotherapeutic, a therapeutically effective amount of a carbohydrate 
comprising a polymeric backbone having side chains dependent therefrom, said 
side chains being terminated by a galactose or arabinose unit, and 
administering said oncolytic chemotherapeutic to said patient. 
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Exhibit C 



From: Halstead, David P. 

Sent: Thursday, May 1 7, 2007 1 1 :05 AM 

To: Fecker, Jesse A. 

Subject: FW: Combination Therapy 



From: Halstead, David P. 

Sent: Tuesday, April 10, 2007 5:57 PM 

To: josgrimm@verizon.net 

Cc: Laporte, Claire 

Subject: FW: Combination Therapy 

Dear Joe, 

I thought I should bring this to your attention. Not sure if this would mean we'd have trouble getting things 
signed. I'm sure, if need be, that his employment contract and/or the assignment documents he's signed, would 
obligate him to cooperate with us, although it's possible he may need to be paid something for the time and effort. 
If you can smoothe this over, that would be great. 

I did manage to speak with Ron Citkowski today; nothing of note, though. I look forward to any contact 
information you may have for Vodek Sasak. 

Regards, 
David 



From: Yan Chang [mailto:yanchang@comcast.net] 

Sent: Tuesday, April 10, 2007 5:53 PM 

To: Halstead, David P. 

Subject: RE: Combination Therapy 

Hi David, 

I am through with Glycogenesys and GCS-100 and I don't want to talk about it anymore. 
Yan 



From: Halstead, David P. [mailto:David.Halstead@ropesgray.com] 
Sent: Tuesday, April 10, 2007 3:45 PM 
To: yanchang@comcast.net 
Subject: Combination Therapy 



Dear Yan, 

Do you have a moment to talk sometime soon (hopefully in the next day or so) about the combination case? It 
should be a pretty brief call. 

Thanks, 
David 



5/21/2007 
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Exhibit D 



Fecker, Jesse A. 



To: 



From: 



Sent: 



Cc: 



Halstead, David P. 

Tuesday, May 01, 2007 9:15 AM 

'Joe Grimm' 

, srlpatents@aol.corrT; Fecker, Jesse A. 



Subject: FW: Combination Therapy 
Dear Joe, 

If you can do anything to smoothe this over, that would be great. If not, we'll do what we can with the resources 
we have.... 



From: yanchang@comcast.net [mailto:yanchang@comcast.net] 

Sent: Tuesday, May 01, 2007 8:29 AM 

To: Halstead, David P. 

Subject: Re: Combination Therapy 

Hi David, 

How are you doing? I have received the package you sent me, but I don't have enough time to review 
them and I don't think I will be able to send them back to you in time. I am very busy for my day job and 
work with three kids during the evening. 



From: "Halstead, David P." <David.Halstead@ropesgray.com> 
Dear Yan, 

Do you have a moment to talk sometime soon (hopefully in the next day or so) about the combination 
case? It should be a pretty brief call. 



Thanks, 
David 



Yan 



Original message 



Thanks, 
David 



5/7/2007 
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FISH & NEAVE IP GROUP 



Exhibit E 



ROPES & GRAY LLP 

ONE INTERNATIONAL PLACE BOSTON. MA 02110-2624 617-951-7000 F 617-951-7050 

BOSTON NEW YORK PALO ALTO SAN FRANCISCO WASHINGTON, DC www.ropesgray.com 

David P. Halstead, Ph.D. 
(617) 951-7615 
dhalstead@ropesgray.com 



BY REGISTERED MAIL 
RETURN RECEIPT REQUESTED 

David Piatt, Ph.D. 

12 Appleton Circle 

Newton Center, Massachusetts 02459 



Re: United States Patent Application Number 10/657,383 

Dear Dr. Piatt: 

In the above-referenced application, we have considered whether you should be named an 
inventor on this patent application. We believe it is in the best interests of all concerned to establish the 

en^K^ 

«™i ih 0 "^ baSjS ,° f S T mentS y ° U h3Ve made in the reexa ™nation in this patent family and the 

^*&S$3*r t0 those under reexaminat lon > we ™ that shou,d be •» 

« m in ^H C T dl K ngly ' "V*"* •* Su PP ,emental Declaration and Declaration of Added Inventor for you to 
aXZ ftnem to us ^ a " mVent ° r ' al ° ng WitH a " Asslgnment Please *W the ^closed documents 

In addition, we are enclosing a Declaration Under 37 C.F.R. § 1.131 for your signature in order 
to establish that the date of this invention is prior to March 27, 2001. signature, m order 

We request that these documents be executed and returned by May 4, 2007. If you believe vou 

vL n noInn Tf mV T r T th rCSP t Ct t0 th6Se C,aimS ' Please Contact me 50 that 1 ^erstand the basis for 
your position If you do not return these documents or contact us by May 4, we will assume that you 
refuse to sign these documents. We look forward to hearing from you soon. 

Sincerely, 



David P. Halstead 
/JAF 

Enclosures 



cc: Mr. Joseph Grimm (w/enc.) 

Barry J. Schindler, Esq. (w/enc.) 
Matthew P. Vincent, Esq. 
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Response . 

Express Mail Label Number: ED 69753 1439 US n v u;uu c 

Date of Deposit: August 15, 2006 Bxniftrt t 

Amendments to the Claims- 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 



1. (Previously presented) A method for enhancing the efficacy of a therapeutic treatment 
for cancer in a patient, said therapeutic treatment being selected from the group consisting of: 
chemotherapy, radiation therapy, surgery, and combinations thereof, said method comprising the 
steps of: 

administering to said patient a therapeutically effective amount of a carbohydrate which 
binds to a galectin; and 

administering said therapeutic treatment to said patient. 

2. (Original) The method of claim 1, wherein said galectin is present on the cell surface 
of a tissue of said patient. 

3. (Previously presented) The method of claim 1, wherein said carbohydrate binds to 
galectin- 1 or galectin-3. 

4. (Previously presented) The method of claim 1, wherein said carbohydrate comprises a 
polymeric backbone having side chains dependent therefrom, said side chains being terminated 
by a galactose or arabinose unit. 

5. (Previously presented) The method of claim 1 , wherein said carbohydrate comprises a 
substantially demethoxylated polygalacturonic acid which is interrupted with rhamnose residues. 

6. (Cancelled) 

7. (Previously presented) The method of claim 1, wherein said carbohydrate comprises a 
branched carbohydrate. 
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Express Mail Label Number: ED 69753 1439 US 
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8. (Previously presented) The method of claim 1, wherein said carbohydrate comprises ; 
modified pectin. 



9. (Original) The method of claim 8, wherein said modified pectin comprises a pH 
modified pectin. 



10. (Original) The method of claim 9, wherein said modified pectin comprises an 
enzymatically modified pectin. 

11. (Original) The method of claim 8, wherein said modified pectin comprises a 
thermally modified pectin. 

12. (Original) The method of claim 8, wherein said modified pectin comprises a 
modified citrus pectin. 

13. (Previously presented) The method of claim 1 , wherein said carbohydrate has a 
molecular weight of at least 300 dalton. 

14. (Previously presented) The method of claim 1, wherein said carbohydrate has a 
molecular weight in the range of 300-2,000 dalton. 

15. (Original) The method of claim 8, wherein said modified pectin has a molecular 
weight in the range of 1-50 kilodalton. 

16. (Original) The method of claim 8, wherein said modified pectin has a molecular 
weight in the range of 1-15 kilodalton. 

17. (Original) The method of claim 8, wherein said modified pectin has a molecular 
weight of approximately 1 0 kilodalton. 
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18. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises injecting said carbohydrate into said patient. 

19. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises orally administering said carbohydrate to said 
patient. 

20. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises administering said carbohydrate prior to 
administering said therapeutic treatment to said patient. 

21. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises administering said carbohydrate to said patient after 
said therapeutic treatment is administered to said patient. 

22. (Previously presented) The method of claim 1, wherein said carbohydrate is 
administered concomitant with said therapeutic treatment. 

23. (Previously presented) A method for enhancing the efficacy of a therapeutic 
treatment for cancer in a patient, said therapeutic treatment being selected from chemotherapy, 
radiation therapy, surgery, and combinations thereof, said method comprising 

administering to said patient a therapeutically effective amount of a carbohydrate 
which binds to a galectin; and 

administering said therapeutic treatment to said patient, 

wherein said carbohydrate comprises polymeric backbone having side chains dependent 
therefrom. 

24. (Previously presented) The method of claim 23, wherein said polymeric backbone 
comprises homopolymer. 
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25. (Previously presented) The method of claim 23, wherein said carbohydrate binds to 
galectin-3. 

26. (Previously presented) The method of claim 23, wherein said carbohydrate is a 
naturally occurring carbohydrate or a modified product thereof. 

27. (Previously presented) A method for enhancing the efficacy of a surgical treatment 
for cancer in a patient, said method comprising 

administering to said patient a therapeutically effective amount of a carbohydrate 

comprising a polymeric backbone having side chains dependent therefrom, said 
side chains being terminated by a galactose or arbinose unit, and administering 

surgery to said patient. 

28. (Previously presented) A method for enhancing the efficacy an oncolytic 
chemotherapeutic in a patient, said method comprising 

administering to said patient, prior to or concomitant with said oncolytic 

chemotherapeutic, a therapeutically effective amount of a carbohydrate 
comprising a polymeric backbone having side chains dependent therefrom, said 
side chains being terminated by a galactose or arabinose unit, and 

administering said oncolytic chemotherapeutic to said patient. 
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UndermePapenvorkReductonA^ 



SUPPLEMENTAL 
DECLARATION FOR UTILITY 
OR DESIGN 
PATENT APPLICATION 
(37 CFR1.67) 



Attorney Docket Number 



First Named Inventor 



104831-0002-103 



Yan Chang 



COMPLETE IF KNOWN 



Application Number 



Filing Date 



September 8, 2003 



Art Unit 



Examiner Name 



10/657,383 



1623 



L C. Maier 



I hereby declare that: ' 

Each inventor's residence, mailing address, and citizenship are as stated below next to their name. 

I believe the inventor(s) named below to be the original and first inventors) of the subject matter which is claimed and for which a 
patent is sought on the invention entitled: 



METHOD FOR ENHANCING THE EFFECTIVENESS OF CANCER THERAPIES 



the specification of which 
is attached hereto 



(Title of the invention) 



OR 



[x] was filed on (MM/DD/YYYY) | 09/08/2003 1 as United States Application Number or PCT International 



Application Number 



10/657,383 



and was amended on (MM/DD/YYYY) 



09/08/2003 
12/23/2003 
06/01/2004 
08/15/2006 



I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims as 
amended by any amendment specifically referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1 56 including for 
continuation-in-part applications, material information which became available between the filing date of the prior application and 
the national or PCT international filing date of the continuation-in-part application. 



I hereby claim foreign priority benefits under 35 U.S.C. 119(a)-(d) or (f), or 365(b) of any foreign application(s) for patent 
inventors or plant breeder's rights certificates ), or 365(a) of any PCT international application which designated at least one 
country other than the United States of America, listed below and have also identified below, by checking the box any foreign 
application for patent, inventor's or plant breeder's rights certificate^ ), or of any PCT international application having a filing date 
before that of the application on which priority is claimed. 



Prior Foreign 
Application 
Numbers) 


Country 


Foreign Filing Date 
(MM/DD/YYYY) 


Priority 
Not Claimed 


Certified Copy Attached? 
YES NO j 








□ 


□ □ 








□ 


□ □ 








□ 


□ □ 








□ 


□ □ 



| | Additional foreign application numbers are listed on a supplemental priority 



sheet PTO/SB/02B attached hereto. 



I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being deposited with the U.S. Postal Service on 
tfie date shown below with sufficient postage as First Class Mail, in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, 
Alexa nd na , VA 223 1 3-1 450. 



Dated: 



Signature: , 



J 
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SUPPLEMENTAL DECLARATION — UTILITY OR DESIGN PATENT APPLICATION 



Direct all correspondence to: | X | The address associated with Customer Number 
OR | | Correspondence address below 


28120 


FISH & NEAVE IP GROUP, ROPES & GRAY LLP 
Matthew P. Vincent 


Address ~ " ~~ — _ 

One International Place 


Clty Boston state MA 


p 02110-2624 


Country ^ 


T6teph0ne (617)951-7000 Emai ' 


WARNING: 

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Persona! information such as social security numbers, bank account numbers, or credit card 
numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by 
the USPTO to support a petition or an application. If this type of personal information is included in documents submitted to ! 
the USPTO, petitioners/applicants should consider redacting such personal information from the documents before submitting 
them to the USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after 
publication of the application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) 
or issuance of a patent Furthermore, the record from an abandoned application may also be available to the public if the 
application is referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card 
authorization forms PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not 
publicly available. 

I hereby declare that ali statements made herein of my own knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willful false statements 
may jeopardize the validity of the application or any patent issued thereon. 


Name of Sole or First Inventor: 


| [ A petition has been filed for this unsigned inventor 


Given 

Name »an 


Family Name n . 

or Surname Chang 


Inventor's 
Signature 


Date 


Ashland 

Residence: City 


MA 

State 


United States of America 

Country 


US 

Citizenship 


S s: 79 Winter Street 


Ashland 

City 


! MA 
State 


01721 

ZIP 


United States of America 

Country 


Name of Second Inventor: j 


[' ] A petition has been filed for this unsigned inventor 


Given _ . , 
Name David 


Family Name piaft 
or Surname "13 1! 


Inventor's 
Signature 


Date ! 


Newton Center 

Residence: City 


MA 

State I 


United Stats of America 

Country 


US 

Citizenship 


*£!k 12 Appleton Circle 


Newton 

City 


MA 

State 


02459 

ZIP 


United States of America 

Country 


| 1 Additional Inventors or a legal representative are being named on the supplemental sheet(s) PTO/SB/02A or 02LR attached hereto 
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I hereby certify that this paper (along with any paper referred to as being attached 
or enclosed) is being deposited with the U.S. Postal Service on the date shown 
below with sufficient postage as First Class Mail, in an envelope addressed to- 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 



Dated: 



Signature: 



Docket No.: 104831-0002-103 
(PATENT) 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of: 
Chang et al. 



Application No.: 10/657,383 



Confirmation No.: 9375 



Filed: September 8, 2003 



Art Unit: 1623 



For: METHOD FOR ENHANCING THE 



Examiner: L. C. Maier 



EFFECTIVENESS OF CANCER THERAPIES 

DECLARATION OF ADDED INVENTOR UNDER 37 C ,F.R. lAWa) 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 



I, David Piatt, residing at 12 Appleton Circle, Newton Center, Massachusetts, hereby state that: 

1 . I was inadvertently omitted as an inventor in the above-identified application, hereinafter 
called the "referenced application." 



The referenced application was filed as an application of Yan Chang and Vodek Sasak. 
The inadvertent omission of my name as an inventor occurred without any deceptive intent 



The undersigned declares further that all statements made herein of his own knowledge are true and 
all statements made on information and beliefs are believed to be true; and further that these statements are 
made with the knowledge that willful false statements and the like so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false 
statements may jeopardize the validity of the application of any patent issuing thereon. 



Dear Sir: 



on my part. 



Date: 



David Piatt 
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ASSIGNMENT 



WHEREAS, I, David Piatt, together with co-inventor Yan Chang, have invented a 
certain improvement in METHOD FOR ENHANCING THE EFFECTIVENESS OF 
CANCER THERAPIES described in an application for Letters Patent of the United States, the 
specification of which: 



I ] is being executed on even date herewith; and is about to be filed in the United 
States Patent Office; 

[ X ] was filed on September 8, 2003 as Application No. 10/657,383; 
[ J was patented under U.S. Patent No on 



WHEREAS, Prospect Therapeutics, Inc., (hereinafter "ASSIGNEE"), a corporation 
organized and existing under the laws of the State of Delaware, having principal offices at 12 
Gill Street, Suite 4700, Woburn, Massachusetts 01801 desires to acquire an interest therein in 
accordance with agreements duly entered into with me; 

NOW, THEREFORE, to all whom it may concern be it known that for and in 
consideration of said agreements and of other good and valuable consideration, the receipt of 
which is hereby acknowledged, I have sold, assigned and transferred and by these presents do 
hereby sell, assign and transfer unto said ASSIGNEE, its successors, assigns and legal 
representatives, my entire right, title and interest in and throughout the United States of America, 
its territories and all foreign countries, in and to said invention as described in said application, 
together with my entire right, title and interest in and to said application and such Letters Patent 
as may issue thereon, and any reissue, continuation, divisional and foreign counterparts thereof 
and including the right to claim priority under any applicable statute, treaty or convention based 
on said application; said invention, application and Letters Patent to be held and enjoyed by said 
ASSIGNEE for its own use and behalf and for its successors, assigns and legal representatives, 
to the full end of the term for which said Letters Patent may be granted as fully and entirely as' 
the same would have been held by me had this assignment not been made; I hereby convey all 
rights arising under or pursuant to any and all international agreements, treaties or laws relating 
to the protection of industrial property by filing any such applications for Letters Patent, all 
choses in action pertaining to the applications or Letters Patent including the right to sue for and 
collect damages and other recoveries for past infringement thereof, all rights to initiate 
proceedings before government and administrative bodies, and all files, records and other 
materials arising from the prosecution, exploitation, or defense of rights and registrations 
pertaining to the applications or Letters Patent. I hereby acknowledge that this assignment, being 
of my entire right, title and interest in and to said invention, carries with it the right in 
ASSIGNEE to apply for and obtain from competent authorities in all countries of the world any 
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and all Letters Patent by attorneys and agents of ASSIGNEE'S selection and the right to procure 
the grant of all such Letters Patent to ASSIGNEE for its own name as assignee of the entire 
right, title and interest therein; 

AND, I hereby further agree for myself and my executors and administrators to execute 
upon request any other lawful documents and likewise to perform any other lawful acts which 
may be deemed necessary to secure fully the aforesaid invention to said ASSIGNEE, its 
successors, assigns and legal representatives, but at its or their expense and charges, including 
the execution of applications for patents in foreign countries, and the execution of substitution, 
reissue, divisional or continuation applications and preliminary or other statements and the 
giving of testimony in any interference or other proceeding in which said invention or any 
application or patent directed thereto may be involved; 

AND, I do hereby authorize and request the Commissioner of Patents of the United States 
to issue such Letters Patent as shall be granted upon said application or applications based 
thereon to said ASSIGNEE, its successors, assigns, and legal representatives. 



Inventor Date: 

David Piatt 

Address 



Witness Da te: 

Address 
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I hereby certify that this correspondence is being deposited with the U.S. Postal 
Service as First Class Mail, in an envelope addressed to: MS Amendment 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450, on the 
date shown below. 



Dated: 



Signature: . 



( 



) 



Docket No.: 104831-0002-103 
(PATENT) 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of: 
Chang et al. 

Application No.: 10/657383 
Filed: September 8, 2003 



Confirmation No.: 9375 
Art Unit: 1623 
Examiner: Maier, Leigh C. 



For: METHOD FOR ENHANCING THE 

EFFECTIVENESS OF CANCER THERAPIES 



MS Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



Declaration Under 37 C.F.R. § 1.131 of Yan Chang, Ph.D. and David Piatt Ph.D. 

Sir: 



We, Yan Chang, Ph.D. of Ashland, MA and David Piatt, Ph.D. of Newton, MA, hereby 
declare as follows: 



1 . We are the co-inventors of the above-mentioned patent which teaches and claims 
methods of enhancing the efficacy of cancer therapies. 

2. We completed the invention as described and claimed in the above-identified application 
prior to March 27, 2001. 

3. In support of this, we include herewith as Exhibit A a protocol design for a study, carried 
out at our direction, designed to test the efficacy of interferon-oflb (IFN-a2b), GBC590B, and 
combinations thereof in a pancreatic carcinoma xenograft mouse model. IFN-o2b is an oncolytic 
cytokine, and GBC590B is a modified pectin that comprises a polymeric backbone having side 
chains terminated by galactose or arabinose units. 

4. Exhibit B shows the results of this study. As can be seen, at the end of one week, the 
tumor size in all groups averaged 113-1 14 mg. However, as the experiment progressed, the 
average tumor size in groups receiving both GBC590B and interferon consistently lagged behind 
that of those receiving IFN or GBC-590 alone. By Day 18, the last date when all animals in these 
groups still survived, the mice receiving only IFN (Group 3) had tumors averaging 958.7 mg, 
while those receiving IFN with GBC-590 had tumors averaging 916.6 mg, 832.5 mg, and 906.9 
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mg, indicating that tumor growth was slower in these groups. At subsequent measurement times, 
after the death of some of the mice, the disparity increases dramatically, indicating that the 
combined therapy was particularly effective in slowing tumor growth in some of the mice. As 
then summarized in Exhibit C, administration of either therapy alone was insufficient to achieve 
a significant improvement in the lifespan (MDS, mean day of survival) of the test mice (i.e., the 
difference was within the margins of error), and no mice survived to the end of the experiment. 
In contrast, a combination of the therapies resulted in survival of some of the test mice, and in 
fact the combination allowed a lower dose of IFN-a2b to be used efficaciously. Indeed, two 
mice survived at lower doses of IFN-o2b (Groups 5 and 6) than at the dose that was, by itself, 
unable to achieve any significant benefit (Groups 3 and 4). Although the MDS does not show 
improvement, this number is calculated excluding the mice that survived (20% of the total test 
mice for groups 5 and 6). Accordingly, the results demonstrate that GBC590B enhances the 
efficacy of IFN-G2b, and in particular, enhances its ability to inhibit tumor growth. 

5. By the time of the study described above, it was generally known in the art that modified 
pectin binds galectins, such as galectin-3, through its galactose residues and that other galectin- 
binding carbohydrates would be expected to have similar biological activities. For example, an 
article by Piatt (an undersigned co-inventor of the instant application) and Raz ("Modulation of 
the Lung Colonization of B16-F1 Melanoma Cells by Citrus Pectin," Journal of the National 
Cancer Institute, 84: 438-442 (1992), Exhibit D) discusses a prior study showing that 
galactoside-binding lectins have been shown to mediate cell-cell adhesion and cell-extracellular 
matrix adhesion through carbohydrates containing terminal galactosyl residues. The article 
reports another prior study that liver metastasis of murine L-l sarcoma cells was inhibited by D- 
galactose and arabinogalactan. Based upon this prior work, the article evaluates molecules rich 
in galactoside residues for modulating tumor cell colonization in vivo. In addition, U.S. Patent 
No. 5,834,442 (Exhibit E), filed July 7, 1994 and issued November 10, 1998, states that it had 
been previously demonstrated that modified citrus pectin could interfere with cell-cell 
interactions mediated by cell surface carbohydrate-binding galectin-3 molecules. This patent 
then teaches that complex carbohydrates rich in galactoside residues, such as pectin, act as potent 
inhibitors of prostate carcinoma metastasis. Furthermore, U.S. Patent No. 5,681,923 (Exhibit F), 
filed October 6, 1995 and issued October 28, 1997, for which undersigned co-inventor Piatt is 
the sole inventor, discloses the sequence of galactose-specific binding polypeptides and the 
description of Figure 1 teaches that galactose bound to such polypeptides can be a simple sugar 
or a portion of a polysaccharide. Based on our knowledge of these facts and the results described 
in paragraphs 3 and 4, we expected that galectin-binding carbohydrates generally, particularly 
those containing terminal galactose moieties, would be useful in the invention. 

6. The results described in paragraph 4 were obtained in the United States through 
experiments performed by us in collaboration with researchers working under our direction, and 
were obtained in a report dated prior to March 27, 2001 . The dates redacted from Exhibit B are 
all prior to March 27, 2001. 

7. We hereby declare that all statements made herein of our own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that these 
statements are made with knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title XVIII of the United 
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States Code and that willful false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 



Dated: 



Dated: 



Yan Chang 
Signature: 

David Piatt 
Signature: 
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Table 3, Tox. -ffccu or' MST-16 therapy 



Toxicirv prods 



Toxic effect 


No. of patients (%) 


I 


2 


3 


4 


Leukopenia 


19 (70) 




4 


7 


8 


Anemia 


14(52) 


I 


3 


8 


2 


Thrombocytopenia 


12(44) 


2 




5 


5 


Elevation of mmtnte aminotransferase/ 


4 (15) 


I 


3 






alanine aminotransferase 












Elevation of total bilirubin level 


1(4) 




1 






Nausea/vomiting 


10(37) 


7 


3 






Anorexia 


10(37) 


2 


6 


2 




Diarrhea 


9(33) 


4 


5 






Stomatitis 


5(19) 


1 


2 


I 


I 


Alopecia 


2(7) 


I 


T 






Pyrexia 


1(4) 


I 









Furthermore, studies of combination 
chemotherapy with other antitumor drugs 
are warranted, since, in Japan, MST-16 
has been shown to have antitumor ac- 
tivity in combination with other drugs in 
vitro and in vivo. These studies have 
demonstrated supra-additive effects on in 
vitro growth of MOLT-3 cells when the 
drug was used in combination with doxo- 
rubicin, amsacrine, and bleomycin, as 
well as additive effects with cyclophos- 
phamide, cisplatin, mitomycin-C, and cy- 
tarabine (/P)- MST-16 has also had su- 
pra-additive effects on L1210 leukemia in 
mice in combination with doxorubicin, 
mkomycin-C, cisplatin, cyclophospha- 
mide, and cytarabine (20). In addition, it 
is being used against breast cancer, 
gastric cancer, and adult T-cell leukemia/ 
lymphoma in phase n trials in Japan. . 
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Moduiatioa-^tteJstt^ 
Colonization of B16-F1 
Melanoma Cells by Citrus 
Pectin 

David Plan, Avraham Raz* 



Context: Studies have shown that the 
galactoside-contalning simple sugars 
and anti-galactoside-btnding lectin 
antibodies may affect experimental 
tumor cell metastasis. However, the 
limited number of reagents used thus 
far necessitate further observations. 
Purpose: Natural citrus pectin (CP) 
and pH-modified CP (MCP), rich in 
galactose residues, were used to study 
the involvement of carbohydrates con- 
taining galactoside residues in cellular 
interaction in vitro and in lung 
colonization in vivo of B16-F1 mela- 
noma cells. Methods: B16-F1 mela- 
noma cells were incubated with various 
concentrations of CP and MCP. Their 
ability to form homotypic aggregation 
in vitro and tumor lung colonization in 
vivo in 8-week-old female C57BL/6 
mice was then analyzed. Results: The 
CP binds to the surface of B16-F1 
melanoma cells; this binding can be in- 
hibited by lactose at a concentration of 
0JL5 M. Intravenous injection of the 
murine B16-F1 melanoma cells with 
the natural CP resulted in a significant 
increase (up to threefold) in the ap- 
pearance of tumor colonics in the lung 
and in increased homotypic aggrega- 
tion properties of the cells, while injec- 
tion of MCP significantly decreased 
B16-F1 experimental metastasis (>90%). 
Conclusions: Tumor galactoside-bind- 
ing proteins mediate cellular recogni- 
tion by Unking oligosaccharides with 
terminal D-galactoside residues on ad- 
jacent cells. Successful interference 
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with such a process with M^i* may 
lead to a reduced ability to form tumor 
cell emboli and metastasis. Implied* 
tions: These findings imply that the 
galactose-containing carbohydrate side 
chains of CP might mimic or compete 
with the natural ligand(s) of the tumor 
galactoside- binding protein (gal-lectin) 
and thus affect cellular interactions 
relevant for metastasis, [J Natl Cancer 
Inst 84:43*-442, 1992] 



Previously, galactoside-binding lectins 
were shown to mediate cell-cell adhesion 
and cell-extracellular matrix adhesion 
through carbohydrates containing termi- 
nal or penulated galactosyl residues. The 
role of galactose residues and their com- 
plementary receptors in this process was 
previously demonstrated, leading to the 
exploration of their possible use for the 
understanding of and intervention in 
tumor metastasis (7,2). Experimental 
liver metastasis of the murine L-l sar- 
coma cells was inhibited by D-galactose 
and arabinogalactan (5), while methyl-a- 
r>lactoside and lacto-N-tctrose caused 
significant reduction in the metastatic 
deposition of B16 melanoma cells com- 
pared with the control (4). Treatment of 
B16 melanoma and UV-2237 fibrosar- 
coma cells in vitro with monoclonal anti- 
body directed against tumor galactoside- 
binding protein (gal-lectin) before their 
injection into the tail veins of syngeneic 
mice resulted in a marked decrease in the 
development of tumor colonies in the 
lung (5). Furthermore, a correlation was 
established between the level of a human 
gal-lectin and the serum level of carcino- 
embryonic antigen and the stage of 
progression of colorectal carcinoma in 
human patients. This correlation suggests 
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a role for gal-lectin in human colon cai<- 
cer ((5). 

In this investigation, we nave used 
natural citrus pectin (CP) and pH- 
modificd CP (MCP), molecules which are 
rich in galaccoside residues, to further 
evaluate the possible use of carbohydrate- 
containing galactosyl residues for aug- 
menting tumor cell colonization in vivo. 

Materials and Methods 
CP and Its Modification 

CP (70-100 kd; 0.5%: Sigma Chemical 
Co M Sl Louis, Mo.; 10% methoxyl 
groups) was solubilized and sterilized 
under LTV radiation for 48 hours. The 
total carbohydrate level was determined 
by the phenol sulfuric acid method (7). 
The pH of CP was modified by increasing 
the pH to 10.0 with NaOH (3 N) for 30 
minutes and then by decreasing it to 3.0 
with HCl (3 N) according to the method 
of Albersheim et al. (8). Samples were 
taken after 1 0 hours and 24 hours, and the 
pH of the samples was equilibrated to 6.3. 
The solutions were washed with ethanol 
(70%) and dried with acetone (100%), 
resulting in MCP fragments of approxi- 
mately. 10 kd. A sample of dried MCP 
was rehydrated with Ca 2 "- and Mg 2+ -free 
phosphate-buffered saline (pH 7.2) 
(CMF-PBS) to a final stock solution of 
0.5% (wt/vol). The molecular weights of 
CP and MCP were determined by vis- 
cosity measurements (9) at 25 *C in an 
Ubbelohde No. 1 viscometer (Ubbelohde, 
The Netherlands) with sodium-bexa- 
metalphosphate at 20 u\M (pH 4J5), 0.2% 
EDTA, and (0-9%) Nad 

Natural sugars in CP were estimated 
from the difference between the m-hy- 
droxyphenol method (70) and the total 
carbohydrates with phenol sulfuric acid 
(7). The composition of the natural sugars 
was obtained by hydrolysis in trifluor- 
acetic acid (2 N). The respective alditol 
acetates were analyzed by gas-liquid 
chromatography as described (SJ1J2). 
CP was radiolabeled by oxidation with 
Na!0 A , followed by reduction with Nal^H* 
(13). 

Cells and Culture Conditions 

B16-F1 melanoma cells (13) were 
grown in Dulbccco's modified Eagle medi- 
um (GIBCO Laboratories, Inc., Grand Is- 
land, NY.) containing 10% heat-inactivaiEd 



fetal bovine serum, nonessential amino 
acids, and antibiotics. Cell cultures were 
incubated in a humidifier atmosphere of 
7% C0 2 and 93% air. To ensure repro- 
ducibility, all experiments were per- 
formed with cultures grown for no longer 
than 6 weeks after recovery from frozen 
stocks. 

Lung Colonization Assay 

B 16-F1 cells grown to 70% confluence 
were detached with 2 mM EDTA in 
CMF-PBS. The cells were then washed 
and resuspended in CMF-PBS with or 
without CP and MCP. and aliquots of the 
suspension containing 1 x 10 5 cells in 0-2 
mL were injected intravenously into the 
tail veins of 8-week-oId female C57BL/6 
mice. After 17 days, the mice were autop- 
sied. The number of tumor colonics in the 
lung was determined under a dissecting 
microscope (14). 

Assay for CP-Induced Homoty pic 
Aggregation 

Cells were detached with 2 mM EDTA 
in CMF-PBS and suspended at 1 x 10 s 
cell/mL in CMF-PBS as described (7) 
with and without 0.05% CP or 0.05% 
MCP. Aliquots containing 0.5 mL of cell 
suspension were placed in siliconized 
glass tubes and agitated at 50 rpm for 30 
minutes at 37 *C. The aggregation was 
then terminated by fixing the cells with 
\% formaldehyde in CMF-PBS. Samples 
were used for counting the number of 
single cells, and aggregation was calcu- 
lated according to the following equation: 

(1-Nt/Nc)x 100, 

where Nt and Nc represent the number of 
single cells in the presence of the tested 
compounds and the number of single cells 
in the control buffer (CMF-PBS), respec- 
tively. 

Results and Discussion 

The lodgment, attachment, and growth 
of blood-borne neoplastic cells depend 
largely on cell embolization. The arrest of 
intravenously inoculated aggregates of 
tumor cells leading to intense metastatic 
growth is much higher than that of single 
cells. Furthermore, several studies using 
the same B16-FI melanoma cell system 
have demonstrated a correlation between 
the tendency of me cells to undergo inter- 
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cellular interactions in culture and Their 
metastatic potential. Previously, we (7) 
suggested a molecular basis for such pro- 
cesses and demonstrated that several tu- 
mor cells, including the B16-F1 mela- 
noma cells, contain galactoside-binding 
lectin which mediates cell homotypic ag- 
gregation in the presence of the asialo- 
glycoproteins. Carbohydrates containing 
galactoside residues and antibodies 
directed against the gal-lecnn were shown 
to reduce the tendency of tumor cells to 
develop metastases (7-5). The effect of 
CP on such processes was tested in the 
search for additional reagents for evalua- 
tion of the possible relationship between 
the gal-lectin and the endogenous ligand. 

CP is a branched complex polysaccha- 
ride polymer responsible for the texture 
of fruits and vegetables. The CPs consist^ 
of partially esterified galacturonic acid 
residues with side chains composed of 
arabinose, galactose, glucose, mannose, 
and xylose. The sugar composition of CP 
would indicate that the anhydrogalac- 
turonic acid comprises about 50% of the 
total residues* while galactose and arabi- 
nose constitute the two other major car- 
bohydrates of CP. comprising 20% and 
15%. respectively (Fig. 1). The modifica- 
tion of CP to MCP by pH Involves 
degradation of the main galacturonic acid 
chain by p-eliminatLon (high pH) fol- 
lowed by partial degradation of the 
natural carbohydrates (low pH), resulting 
in nonbranched carbohydrate chains of 
basically the same sugar composition of 
the unmodified CP (5,75). 

The B16-F1 melanoma cells exhibited 
a low level of spontaneous homotypic ag- 
gregation, clearing a 1-hour agitation in 
CMF-PBS (Fig. 2, A). The aggregation of 
the cells, however, was markedly in- 
creased in the presence of 0.05% CP (Fig. 
2, A). In contrast, an equal concentration 
of the nonbranched MCP failed to stimu- 
late cell aggregation (Fig. 2, A). It is con- 
ceivable that the cell-surface gal-lectins 
recognize and bind galactosyl residues on 
different side chains of the same CP 
molecules, which serves as a cross-link- 
ing bridge between cells and subse- 
qucntly leads to the formation of cell ag- 
gregates, while the nonbranched MCP 
fails to cross-link. The pectin used here is 
a structural cell wall polysaccharide pres- 
ent in all higher plants. It is primarily a 
polymer of D-galacturonic acid. The 
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Fig. I- Sugar composition or CP (mo! %)— 10% 
mclhoxyl group. The amount of galacturonic acid 
(AGA) was determined according 10 the method 
rcponed in (/0). and tool carbohydrate was a>cer- 
Taincd by phenol sulfuric acid reaction according to 
the technique reported in (7). Total natural sugar* 
were estimated from the difference between the two 
reactions based on galacturonic acid and glucose 
(Clu) standards, The composition and the amount of 
individual natural sugars were obialncd by hydroly- 
sis in trifluoracetic acid (2 N). The respective alditol 
acetates were analyzed by gas chromatography ac- 
cording to the method reported in tf). Rha « rham- 
nosc; Arab = arabinose: xyl » xylose: Man * 
mannose; Gal « 



structural unit of all pectin molecules is a 
linear chain of (l-4)-linked a-D-galacto- 
pyranosyluronic acid {8J3-16). Further 
clarification of the nature of the interac- 
tion between the cells and CP came from 
studies that demonstrated a complete in- 
hibition of [ 3 H]CP binding to cell sur- 
faces in the presence of lactose (4-O-P-D- 
galaciopyranosyl-D-glucose) (Fig. 2, B). 
Previously, ii was shown that simple 
sugars, glycopeptides, and ami-lectin an- 
tibodies can inhibit the cell-cell aggrega- 
tion (J./7JS). 

We next tested the ability of the CP to 
affect the in vivo formation of B16-F1 
tumor colonies in the lung. Cells were 
detached with 2 tciM EDT A, suspended in 
CMF-PBS t and incubated on ice for 30 
minutes with CMF-PBS, CP, and MCP. 
Aliquots of the suspension containing 10 5 
cells in 0.2 mL PBS wen: injected in- 
travenously into the tail veins of syn- 
geneic mice. After 17 days, the mice were 
autopsied, and the number of tumor 
colonies in the lung were counted (Table 
I). A threefold increase in the number of 
tumor colonies in the lung was observed 
compared with the control experiment 
(CMF-PBS alone) when the B16-F1 cells 
were injected with CP (Table 1) and the 
effect of CP was dose dependent. To 
evaluate these findings further, the B 16- 
Fl cells were exposed to and injected 
with MCP. Incubation of B16-F1 cells 
with 0.05% MCP resulted in a marked 
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Fig. 2. Binding of CP to B 16-F1 melanoma cell sur- 
face. A) CP-induced hemotypic aggregation. Con- 
trol CMF-PBS. CP— in the presence of unmodified 
CP (0.05%). MCP — in die presence of modified CP 
(0.05%). The cells were agitated for 60 minutes ai 
37 'C, and the degree of cell aggregation was deter- 
mined as described in the "Materials and Methods" 
section. B) Binding of CP 1&B16-FI cells; 10 5 cells 
were incubated in the presence (•) or absence (Q) 
of lactose (0.15 M) wiih alfYercnl concentration of 
f 3 HlCP (specific activity, 6.8 X 10 6 cpnVrng) for 30 
minutes at 4 'C. The cells were washed direc Umes 
in cold phosphaie-buffercd saline to remove un- 
bound l 3 H]CP. The cells were then solubllzcd with 
0.1 N NaOH (30 minutes. 37 *C), and the radioac- 
tivity was determined in a ^-counter. Each point 
represents the mean of triplicate experiments. 



Table 1, Effect of CP and MCP on experimental 
lung metastasis of B 1 6-F I melanoma ceils 



Treatment No. of mice 



Mean No. of 
lung tumor colonies 
per mouse I range) 
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tP <01 from the control (CMF-PBS) (two-oiiled, 
Mann-Whitney U test). 
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decrease in ihe ability of these *~.*s to 
Form turnor lung colonization after their 
intravenous inoculation (Table I). Fig. 3 
shows chat treatment with MCP led not 
only to a reduction in the absolute num- 
ber of experimental metastases but also to 
an apparent reduction in the volume of 
the developed metastasis. The reason for 
the change in metastasis volumes ob- 
served following treatment with CP and 
MCP is not clear. It might result from 
faster or slower retention in the circula- 
tion, which may affect the onset of the 
growth of colonies. The inhibitory effect 
of MCP was not due to cell toxicity be- 
cause no effect was observed In their in 
vitro growth properties when the cells 
v/cre cultured with MCP or CP. Further- 
more, injection of 10 5 B16-F1 ceils at a 
subcutaneous she in the presence or ab- 
sence of MCP (0.5%) resulted in the 
same growth pattern of rumor formation, 
showing a cytotoxic effect of MCP in 
vivo (not shown). 

Several studies using the same B16-F1 
melanoma cell system have demonstrated 
a correlation between the tendency of 



cells to undergo intercellular interaction* ; 
in culture and their metastatic potential 
[for review see (J)J. In vivo, intercellular 
adhesion by means of cell-surface lectin 
of one cell and carbohydrate-containing 
complementary molecules on an adjacent 
cell or by serum glycoproteins could 
serve as a bridge between adjacent cells 
and may contribute to tumor cell emboli- 
zation resulting/ with increased organ 
colonization by the circulating tumor emboli. 

The mammalian gal-lectin mediates the 
recognition process by Unking to oligo- 
saccharides with terminal-linked D-galac- 
tose residues (19). Investigators also 
found that somatic mutation, which 
blocks addition of gal and sialic acid to 
cellular glycoconjugates, as well as chem- 
ical inhibitors of ^-linked processing, 
resulted in an impaired tumor cell ad- 
hesion to endothelial cells in vitro (20). 
Other Investigators showed that the de- 
gree of GlcNAc al-6Man al-6Man al- 
b-ranching and the completion of these 
structures with SAp2-3Gal pi-4 appear to 
be closely associated with metastatic 
ability (20-25) and that endothelial cells 




Fu» 3. Experiment metastasis after intravenous injection of B J 6-F1 cells (1 x 10 5 ) without CP (a) or with 
CP rM ^^rEh^c^td female C57BU6 mice were given an intravenous injection of a 02-mL 
o^ solution. The mien were kiUed 17 day, after injection, and the 

rumor colonies per lung were measured under a dissecting micro scope. 
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nay have a lectin with similar specificity 
where the Gal is part of a larger 
ligand structure (25,24). Those results in- 
dicate that [31-4 gaMectin on microvas- 
cular endothelial cells can contribute to 
retention and secondary tumor formation 
of blood-borne tumor cells. In addition, 
galactosylarion of D36 W25 cells (24) in- 
creased the number of visible liver metas- 
tases after tumor cell injection by 30-fold. 
The unmodified CP may involve a recog- 
nition structure mechanism similar to the 
D36W25 cell-surface sugar. 

XTic results presented here and in pre- 
vious studies (3 J) are basically similar to 
experimental pyelonephritis, whereby in- 
fection with Escherichia coli can be in- 
hibited by oligomannosides and mannan 
which bind to the mannose-specifk lec- 
tins of E. coli, and binding of the bacteria 
to the uroepithelium is prevented (25). 

We do not know whether CP and MCP 
compete with or resemble the yet uniden- 
tified natural ligand(s) of the mammalian 
gal-lccrin; however, this study and those 
described earlier (3-5) may provide a 
new, simple modality for intervention 
with the successful colonization of cir- 
culating malignant cells. 
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Increasing Incidence of 
Primary Malignant Brain 
Tumors: Influence of 
Diagnostic Methods 
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Background: The incidence of brain 
cancer has increased dramatically over 
the last decades in most developed 
countries. Whether these trends can be 
attributed .to improved diagnosis is not 
clear- Purpose: To determine the effect 
of new imaging technology on in- 
creased rates of brain cancer, we as- 
sessed the level of detection for neuro- 
logical disorders when computed to- 
mography (CD and magnetic reso- 
nance imaging (MRI) results were not 
available. Methods: A neurologist per- 
formed a blind review of hospital 
charts from 356 randomly selected 
patients, hospitalized between 19S5 and 
1989 for neurological disorders, includ- 
ing brain cancer. All prediagnosis in- 
formation except CT and MRI results 
was used as a basis for diagnostic re- 
evaluation. Also, a random sample of 
151 brain cancer patients diagnosed 
between 1960 and 1965 was selected for 
a description of diagnostic methods 
used during that period. Results: A 
comparison between the original diag- 
noses and the re-evaluations for 
patients in the 1985-1989 sample indi- 
cated that there was, among the dis- 
eases selected, a 24% misclassifi cation 
when CT scans and MRI were not 
available. In particular, 20% oF brain 
tumors were undetected (95% con- 
fidence interval = 15%-25%), and 10% 
of aon-tumor disorders were inac- 
curately labeled as brain tumors in the 
absence of these tests. The repeatability 
of the re-evaluations was 86%. Con- 
elusions: Among elderly North Ameri- 
cans, at least twofold increases in brain 
cancer incidence were observed over 
the last two decades. Since our findings 
show that CT scans and MRI are 
responsible for the detection of about 
20% of brain tumors, we conclude that 



o«ucr factors also are responsible for 
the observed trends. [J Natl Cancer 
Inst 84:442-445, 1992] 



Brain cancer is often disabling and 
fatal. Races of mortality from brain cancer 
have increased substantially, especially 
among the elderly (7-4), over the last 
decades in most developed countries. 
Whether such trends reflect a rise in brain 
cancer risk is controversial. Some inves- 
tigators have attributed these increasing 
trends to improved diagnostic methods 
(5-7). Others argue That because of the 
magnitude of the increase and because 
brain cancer rates started to increase 
before the introduction of new imaging 
technology, the trends could not be due 
entirely to improved diagnostic methods 

Computed tomography (CT), intra- 
duced in the 1970s, may partly be respon- 
sible for increased tumor detection. Mag- 
netic resonance imaging (MRI). which 
provides additional anatomic resolution, 
was introduced in the 1980s. MRI also 
can increase the rate of detection of 
tumors, in particular, those in regions of 
che brain such as the temporal lobe, the 
brain stem, and posterior fossa that are 
less easily visualized by other methods, 

Numerous studies have assessed the 
diagnostic value of CT scans and MRI for 
Intracranial disorders ($-/#), mainly by 
comparing their accuracy with other 
methods of diagnosis. For example, it 
was found that CT scans had slightly 
higher sensiuviry and specificity com- 
pared with radionuclide brain scans (£) 
and cerebral angiography (9) for the 
detection of brain tumors and cerebrovas- 
cular disease, in particular. The difference 
in these indices of accuracy between the 
two tests was only about 3%, however. 
Other studies indicated that the use of CT 
scans decreased the perceived need for 
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ABSTRACT 



A method for the treatment of cancer in mammals. A subject 
afflicted with cancer receives by oral administration a pH 
modified citrus pectin which inhibits metastasis of primary 
tumors. 
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METHOD FOR INHIBITING CANCER 
METASTASIS BY ORAL ADMINISTRATION 
OF SOLUBLE MODIFIED CITRUS PECTIN 

This invention was made with Government support, 
under Contract No. R01 CA 57453, awarded by the National 
Institute of Health. The Government has certain rights in the 
invention. 

FIELD OF THE INVENTION 

The present invention relates generally to methods for 
treating prostate cancer. 

BACKGROUND OF THE INVENTION 

The incidence of many forms of cancer is expected to 
increase as the population ages. For example, prostate 
cancer is the most commonly diagnosed cancer in United 
States men as well as the second leading cause of male 
cancer deaths. It is projected that in 1994 there will be 
200,000 new cases of prostate cancer diagnosed as well as 
38,000 deaths from prostate cancer and these numbers are 
expected to continue to rise as the population ages. Approxi- 
mately 50% of patients diagnosed with prostate cancer have 
disease which has or will escape the prostate. Prostate cancer 
metastasizes to the skeletal system and patients typically die 
with overwhelming osseous metastatic disease. As yet, there 
is no effective curative therapy and very little palliative 
therapy for patients with metastatic disease. 

The process of tumor cell metastasis requires that cells 
depart from the primary tumor, invade the basement 
membrane, traverse through the bloodstream from tumor 
cell emboli, interact with the vascular endothelium of the 
target organ, extravasate, and proliferate to form secondary 
tumor colonies as described by E. C. Kohn, Anticancer Re., 
13, 2553 (1993); and L. A. Kiotta, P. S. Steeg, W. G. 
Stettler-Stevenson, Cell 64, 327 (1991). 

It is generally accepted that many stages of the metastatic 
cascade involve cellular interactions mediated by cell sur- 
face components such as carbohydrate-binding proteins, 
which include gaiactoside binding lectins (galectins) as 
described by A. Raz, R. Lotan, Cancer Metastasis Rev. 6, 
433 (1987); and H. J. Gabius, Biochim Biophys Acta 1071, 
1 (1991). Treatment of B16 melanoma and uv-2237 fibro- 
sarcoma cells in vitro with anti-galectin monoclonal anti- 
bodies prior to their intravenous (i.v.) injection into the tail 
vein of syngeneic mice resulted in a marked inhibition of 
tumor lung colony development as described by L. 
Meromsky, R. Lotan, A. Raz, Cancer Res. 46, 5270 (1991). 
Transfection of low metastatic, low galectin-3 expressing 
uv-2237-cll5 fibrosarcoma cells with galectin-3 cDNA 
resulted in an increase of the metastatic phenotype of the 
transfected cells as described by A. Raz, D. Zhu, V. Hogan, 
J. Shah, T. Raz, R. Karkash, G. Pazerini, P. Carmi, Int. J 
Cancer 46, 871 (1990). Furthermore, a correlation has been 
established between the level of galectin-3 expression in 
human papillary thyroid carcinoma and tumor stage of 
human colorectal and gastric carcinomas as described by L. 
Chiariotti, M. T. Berlinjieri, P. DeRosa, C. Battaglia, N. 
Berger, C. B. Brum, A. Fusco, Omeogene 7, 2507 (1992); L. 
Irimura, Y. Matsushite, R. C. Sutton, D. Carralero, D. W. 
Ohanesian, K. R. Cleary, D. M. Ota, Int J Cancer 51, 387 
(1991); R. Lotan, H. Ito, W. Yasui, H. Yokozak, D. Lotan, E. 
Tahara, Int J Cancer 56, 474 (1994); and M. M. Lotz, C. W. 
Andrews, C. A. Korzelius, E. C. Lee, G. D. Steele, A. 
Clarke, A. M. Mercurio, PNAS, U.S.A. 90, 3466 (1993). 

Simple sugars such as metbyl-alpha-D lactoside and 
lacto-N-tetrose have been shown to inhibit metastasis of B16 
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melanoma cells, while D-galactose and arabinogalactose 
inhibited liver metastasis of L-l sarcoma cells as described 
by J. Beauth et al., J Cancer Res Clin Oncol 113, 51 (1987). 
It is known that intravenous injection of B16-F1 murine 

5 melanoma cells with citrus pectin or modified citrus pectin 
into syngenic mice resulted in a significant increase or 
decrease of lung colonization, respectfully as described by 
D. Piatt and A. Raz, J. Natl Cancer Inst. 84:438^2 (1992). 
Prior to the discovery disclosed herein, an effective treat- 

10 ment for inhibiting cancer metastasis utilizing a non- 
cytotoxic agent by oral administration did not exist. Thus, a 
need exists for a therapy which is based on the oral admin- 
istration of an non-cytotoxic agent. 

SUMMARY OF INVENTION 

15 In one aspect, the present invention provides a method of 
treating cancer in mammals by the oral administration of 
modified pectin, preferably water soluble pH modified citrus 
pectin, as described herein to inhibit metastasis. 
In another aspect, the present invention provides a com- 

20 position for the treatment of cancer in mammals which 
comprises a mixture of modified pectin, preferably pH 
modified citrus pectin, and a pharmaceutically acceptable 
digestible carrier for oral administration. 

In still another aspect, the method and compositions of the 

25 present invention are utilized in the therapeutic treatment of 
prostate cancer in man and other mammals to inhibit 
metastasis of primary tumors. 

Accordingly, the preferred embodiment the present inven- 
tion provides a novel therapy in which oral intake of a 

30 non-cytotoxic natural complex carbohydrate rich in gaiac- 
toside residues, i.e., pH-modified citrus pectin (MCP), acts 
as a potent inhibitor of spontaneous prostate carcinoma 
metastasis. 

When treated in accordance with the present invention, 7 

35 out of 16 tumor bearing rats were observed to be disease-free 
at autopsy (no visible metastases in lymph nodes or lungs) 
following removal of the primary tumor at day 14 after the 
inoculation of 10 6 Dunning rat prostate adenocarcinoma 
MLL cells while 16/16 of the rats in the control group had 

40 metastases. The number of tumor lung colonies in the 
remaining animals was markedly reduced by oral intake of 
1% (w/v) MCP as compared with the control group (control, 
9±4; 1% MCP, 1±1), with no effect on the growth of the 
primary tumors. In vitro, MCP inhibited MLL cell adhesion 

45 to rat endothelial cells in a time and dose dependent manner 
as well as their colony formation in semi-solid medium. The 
possible mechanism of action of MCP appears to involve 
tumor cell surface carbohydrate-binding proteins. 

5Q Thus, the present invention provides a method for the 
treatment of cancer by the oral administration of MCP, a 
non-toxic drug with a unique mechanism of action that 
results in the successful inhibition of tumor cell dissemina- 
tion. In addition, the present invention provides a composi- 

55 tion for the treatment of mammalian cancer comprising 
MCP in combination with an oral pharmaceutical carrier. 

FIG. 1A is a chart which illustrates that the number of rats 
which suffered lung metastases was significantly reduced 
compared to control in the 0,1% MCP and the 1.0% MCP 

60 FIG. IB is a chart which illustrates that the lungs of the 
1.0% MCP treated animals had significantly fewer meta- 
static colonies than control groups. 

FIG. 1C is a photomicrograph of lungs of control rats. 
FIG. ID is a photomicrograph of lungs of 1.0% MCP rats. 

65 FIG. 2 is a plot of cell surface staining and western blot 
analysis (inset) for the expression of rat galectin-3 in MLL 
cells. 
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FIG. 3A is a graph which illustrates attachment of MLL breast cancer, sarcoma, ovarian carcinoma, rectal cancer, 

cells in the absence or presence of various concentrations of throat cancer, melanoma, colon cancer, bladder cancer, 

MCP for 90 minutes at 4 C. mastocytoma, lung cancer, mammary adenocarcinoma, pha- 

FIG. 3B is a graph which illustrates the time course for the ryngeal squamous cell carcinoma, and gastrointestinal or 

attachment of MML cells to a confluent monolayer of RAEC 5 stomach cancer. Preferably, the cancer which is treated in the 

In the absence ( ) or presence of 0.03% w/v MCP. present invention is human prostate cancer, most preferably 

FIG. 3C is a photomicrograph of fluorescent MLL cell adenocarcinoma of the human prostate, 

adhesion to RAEC cells in the absence of MCP. The abbreviations used herein are: CP, natural citrus 

FIG. 3D is a photomicrograph of fluorescent MLL cell n P ectia; MCP ' pH-modified CP; EHS, Englebreth-Holm 

adhesion to RAEC cells in the presence of 0.1% w/v MCP Swarm; DMEM, Dulbecco's modified Eagle's minimal 

vir 4a ,v * „u»* „.u „u n ^ * «u <* ♦ aiPD essential medium; CMF-PBS, Ca 2+ - and MG -free 

FIG. 4A is a chart which illustrates the effect of MCP on . , . . . nls n Z nc . ., 

MLL colony formation in 0.5% agarose. phosphate-buffered saline, pH 7.2; BSa, bovine serum albu- 

mm. 

FIG. 4B is a phase contrast photomicrograph of MLL cells - . , tU & # f t . . 

grown without MCP. is P™ 1 ™ 51 ^ of c f s P e ? 1D (<*>. a complex 

° polysaccharide rich in galactosyl residues, and its 

FIG. 4C is a phase contrast photomicrograph of MLL cells pH-modified derivative (MCP) on the experimental metasta- 

grown with 0.1% (w/v) MCP. sis of B16 me i anoma was analyzed as described in the 

FIG. 5 is a photomicrograph of human primary prostatic article, Modulation of the Lung Colonization of B16-F1 

adenocarcinoma tissue, illustrating the presence of Galectin- Melanoma Cells by Citrus Pectin, Journal of the National 

3- 20 Cancer Institute, Vol. 84, No. 6, Mar. 18, 1992, the entire 

FIG. 6 is a graph illustrating the effects CP and MCP on disclosure of which is incorporated herein by reference. It 

B16F1 adhesion to laminin in the presence of varying w *s found that co-injection of MCP with the B16-F1 cells 

concentrations of CP (0) or MCP (•). Vertical bars show intravenously resulted in a marked inhibition of their ability 

mean ± standard deviation computed from the t distribution to colonize the lungs of the injected mice. pH modification 

of the mean. 25 of CP, as will be described more fully hereinafter, results in 

FIG. 7A is a phase-contrast photomicrograph of B16F1 tbe g eneration of smaller sized non-branched carbohydrate 

cells plated on laminin. The cells were cultured in DMEM chains of similar su & ar composition of the unmodified CP. 

alone. MCP appears to be non-toxic, in vitro and in vivo. 

FIG. 7B is a phase-contrast photomicrograph of B16F1 30 ^ modified P ectin utilized ™ lhe P resenl invention is 

cells plated on laminin cultured in the presence of 0.5% CP P re P ared D X partially depolymenzing citrus pectin, prefer- 

and DMEM. abl y b y P H modification. 

FIG. 7C is a phase-contrast photomicrograph of B16F1 fi ^ * underet ° od J* those skilled in the art, unmodi- 

cells plated on laminin cultured in the presence of 0.5% " L^J h f! n a molecular we, S ht ran S e ° f between about 

MCP and DMEM 35 20,000-400,000. It is a polysaccharide substance present m 

_^ 0 . , ' .„ _ n ^ m cell walls of all plant tissues which functions as an inter- 

FIG 8 is a chart illustrating the effects of CP and MCP on cellular cemeDting materiaL 0n e of the richest sources of 

asialofetum-induced homotypic aggregation in the presence tin k lemon or 0 rind whicfa contains about 3Q% of 

?m 'tfS T£l ,T w ° nC ft? ° f T th add6d ° 5% , C? , this polysaccharide. It occurs naturally as the partial methyl 
(B) or 0.5% MCP (Q. Vertical bars show mean standard ester of {1 _ 4) Unked D . polygalacturona H te sequenc 4 

deviation computed from the distribution of the mean. 40 mterruptc d with (l_2)-L-rhamnos^ residues. The neutral 

FIG. 9A is a phase-contrast photomicrograph of homo- sugars, D-galactose, L-arabinose, D-xylose and L-fucose 
typic aggregation of B16-F1 cells in the presence of 20 form side chains on the pectin molecule. Structure studies 
jig/ml asialofetuin alone. wer e made by D. A. Rees, A. W. Wight, J. Chem. Soc. B, 

FIG. 9B is a phase-contrast photomicrograph of homo- 45 1971, 1366. Secondary and tertiary structure in solution and 
typic aggregation of B16-F2 cells in the presence of 0.5% in gels is described in D. A. Rees, E. J. Welsh, Angew. Chem. 
CP and asialofetuin. Int. Ed. 16, 214 (1977). A review and bibliography is set 

FIG. 9C is a phase-contrast photomicrograph of homo- forth b y Towle, Christensen, in Industrial Gums, R. L. 
typic aggregation of B16-F2 cells in the presence of 0.5% Whistler, Ed. (Academic Press, New York, 2nd ed., 1973) p. 
MCP and asialofetuin. 50 429-461. One noteworthy book on pectins is by Z. I. 

FIG. 10 is a graph illustrating the binding of galectin-3 to ^ SZ » The Pectic Substances Goterscience, New York, 
MCP coated wells. 195 1 >- 

FIG. 11 is a graph illustrating the effects of CP and MCP . ^ ^ ?? a ^f* ° r fi f P° u wder > y^wish-whitc 
on the ability of B16F1 cells to form colonies in 0.5% jn color, practically oto 

agarose (CP 0 MCP •) 55 1)5 ** mosi completely soluble in 20 parts water, forming a 

viscous solution containing negatively charged, very much 
DETAILED DESCRIPTION OF THE hydrated particles. It is acid to litmus and insoluble in 

PREFERRED EMBODIMENTS alcohol or in diluted alcohol, and in other organic solvents. 

It dissolves more readily in water, if first moistened with 
As used herein, the term "therapeutic" treatment refers to 60 alcohol, glycerol or sugar syrup, or if first mixed with 3 or 
oral administration of a predetermined amount of modified more parts of sucrose. It is stable under mildly acidic 
citrus pectin to a subject after the subject has been diagnosed conditions; more strongly acidic or basic conditions cause 
as having cancer which is effective for increased survival of depolymerization. 

the subject. One preferred pectin for use as a starting material in the 

As used herein, the term "cancer" refers to any neoplastic 65 preparation of pH modified citrus pectin for use in the 
disorder, including such cellular disorders as, for example, present invention can be obtained from Sigma Chemical Co. 
renal cell cancer, Kaposi's sarcoma, chronic leukemia, of St. Louis, Mo. This material has a molecular mass of 
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70-100 kd, is approximately 85% by weight galacturonic 
and 9.5% by weight methoxyl groups and containing less 
than approximately 10% by weight moisture. It is available 
as a powder. Citrus pectin is also available from ICN 
Biomedicals as Pectin 102587 RT. 

A 0.5% and more preferably, a 1.0% w/v aqueous solution 
(all solution concentration herein are expressed as w/v 
unless otherwise indicated) of the citrus pectin is prepared 
and sterilized under UV radiation for about 48 hours. In 
order to partially depolymerize the pectin, the pectin solu- 



The Dunning (R3327) rat prostate adenocarcinoma model 
of prostate cancer was developed by Dunning from a spon- 
taneously occurring adenocarcinoma found in a male rat as 
described by W. F. Dunning, Natl Cancer Inst Mono 12, 351 
(1963). Several sublines have been developed from the 
primary tumor which have varying differentiation and meta- 
static properties as described by J. T. Isaacs, W. D. W. 
Heston, R. M. Weissman, D. S. Coffey, Cancer Res 38, 4353 
(1978). The MAT-LyLu (MLL) subline is a fast growing, 



tion is modified by increasing the pH to 10.0 With NaOH 10 P°orly differentiated adenocarcinoma cell line which upon 



(3N) for 30 minutes and then decreasing the pH to 3.0 with 
HC1 (3N) according to the method described by Alberscheim 
et al., in the article, "A Method for Analysis of Sugars in 
Plant Cell Wall Polysaccharides by Gas Liquid 
Chromatography", Carbohydrate Research, 5:340-346, 
1967, the entire disclosure of which is incorporated herein 
by reference. After about 10 to 24 hours, the pH of the 
solution is equilibrated to about 6.3. The solution is then 
washed with ethanol (70%) and dried with acetone (100%). 
This results in pectin fragments having an average molecular 
mass of about 10 kd as determined by viscosity measure- 
ments at 25 C in a Ubbelohde No. 1 viscometer with 
sodium-hexametalphosphate at 20 mM (pH 4.5), 0.2% 
EDTA and (0.9%) NaCl according to the method of Chris- 
tensen in the article, "Methods of Grading Pectin in Relation 
to the Molecular Weight (intrinsic viscosity of pectin)", 
Food Research 19:163-165 (1954), the entire disclosure of 
which is incorporated herein by reference. As used herein, 
the terms "modified pectin" and "MCP" shall refer to 
depolymerized pectin. More preferably, the modified pectin 



injection of lxlO 6 MLL cells into the thigh of the rat leads 
to animal death within approximately 25 days secondary to 
overwhelming primary tumor burden as described by J. T. 
Isaacs, W. B. Isaacs, W, F. J. Feitz, J. Scheres, The Prostate 
15 9, 261 (1986); and K. J. Pienta, B. C. Murphy, W. B. Isaacs, 
J. T. Isaacs, D. S. Coffey, The Prostate 20, 233 (1992). The 
primary MLL tumor starts to metastasize approximately 12 
days after tumor cell inoculation and removal of the primary 
tumor by limb amputation prior to this time results in animal 
20 cure. If amputation is performed after day 12, most of the 
animals die of lung and lymph node metastases within 40 
days as described by K. J. Pienta, B. C. Murphy, W. B. 
Isaacs, J. T. Isaacs, D. S. Coffey, The Prostate 20, 233 
(1992). 

25 In the present invention, soluble MCP, given orally in the 
drinking water on a chronic basis, affects the ability of the 
MLL tumor to establish spontaneous metastases. 

To more fully illustrate the present invention and referring 
to FIG. 1A of the drawings, rats were injected with lxlO 6 



utilized in the present invention has a molecular mass of 30 MLL cells in the hind limb on day 0. On day 4, when the 
from about 1-15 kd and most preferably about 10 kd and is primary tumors were approximately 1 cm 3 in size, 0.01%, 
preferably prepared in accordance with the protocol set forth 0.1%, or 1.0% (w:v) MCP was added to the drinking water 
above and is preferably water soluble. The dried MCP 0 f the rats (N=8 per group, experiments done twice) on a 
fragments may then be rehydrated with Ca 2+ and Mg 2+ -free continuous basis. On day 14, the rats were anesthetized and 
phosphate-buffered saline (pH 7.2) (CMF-PBS) to a final 35 tne pr i mar y tumors were removed by amputating the hind 



stock solution of 0.5% (w/v). 

As stated, in the present invention, MCP is administered 
orally and therefore the present invention provides a com- 
position which contains MCP and a digestible pharmaceu- 
tical carrier. Suitable digestible pharmaceutical carriers 
include gelatin capsules in which the MCP is encapsulated 
in dry form, or tablets in which MCP is admixed with 
hydroxyporoyl cellulose, hydroxypropyl methylcellulose, 
magnesium stearate, microcrystalline cellulose, propylene 
glycol, zinc stearate and titanium dioxide and the like. The 
composition may be formulated as a liquid using purified 45 
water, flavoring agents and sucrose as a digestible carrier to 
make a pleasant tasting composition when consumed by the 
subject. 



limb. The addition of MCP to the drinking water did not 
affect primary tumor growth at any concentration (average 
tumor weight: control, 4.2±0.26 gm; 0.01%, 4.7±0.7 gm; 
0.1%, 4.3±0.37 gm; 1.0%, 5.0*0.25 gm). Rats were then 
40 followed to day 30 when all groups were sacrificed and 
autopsied. Animals continuously ingested MCP in their 
drinking water during this period. Control and treated ani- 
mals gained weight appropriately and there was no observ- 
able toxicity in the MCP treated animals. The lungs were 
removed, rinsed in water and fixed overnight in Bouin's 
Solution. The number of rats which suffered lung metastases 
was significantly reduced compared to control (15/16 rats 
with metastases) in the 0,1% (P<0.03) MCP (7/14 rats with 
metastases) (p<0.001) groups (FIG. 1A) rats consumed 30±4 



The precise dose and dosage regimen is a function of 

variables such as the subject's age, weight, medical history 50 ml of water per day in all groups. The number of MML 

and the like. The preferred dose and dosage regimen based tumor colonies were determined by counting under a dis- 

on the weight of the MCP component (i.e., disregarding the section microscope. The lungs of the 1.0% MCP treated 

digestible carrier) effective in the treatment of cancer is a animals had on average significantly fewer metastatic colo- 

daily dose of about 10 to about 1000 mg per kg of body nies than control groups (9±4 in control compared to 1±1 in 

weight of the subject. The MCP is administered orally at 55 treated group (p<0.05) (FIG. IB) (Mann-Whitney Test). The 



equal intervals i.e., from about 10 to about 1000 mg/kg 
every 24 hours and/or 2.5 to 250 mg/Kg every 6 hours. This 
same dosage and dosage regimen is preferred for use in the 
treatment of prostate cancer in mammals, including human 
prostate cancer, to reduce or inhibit metastasis. It is believed 6Q 
that this same dose and dosage regimen will be effective in 
the prevention of cancer in high risk mammalian subjects 
when administered as an oral prophylactic composition. 

EXAMPLES 

The various aspects of the invention are further described 65 
by the following examples, which are not intended to limit 
the invention in any manner. 



effect of MCP appeared to be dependent on its concentration 
in the drinking water. FIGS. 1C and ID also depict lungs 
from tumor bearing animals (C-control, D-1.0% MCP) and 
highlights the effect of MCP on the reduction in number of 
the developed surface MLL lung colonies. 1% MCP also 
significantly reduced the number of animals with positive 
lymph node disease (55% in control, 13% in MCP treated, 
p<0.01). The treated animals suffered no apparent toxicity 
from MCP treatement. Animals gained weight at the same 
rate as controls. Daily water intake was 30±4 mis/rat in 
controls and treated groups. Hair texture, overall behavior, 
and stool color was unchanged. 
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Since it had been previously demonstrated that MCP 
could interfere with cell-cell interactions mediated by cell 
surface carbohydrate-binding galectin-3 molecules, the 
question of whether MLL cells express galectin-3 was 
investigated. MLL cells, like many other cancer cells, 
express galectin-3 on their cell surface as determined by 
quantitative fluorescence flow cytometric analysis as shown 
in FIG. 2 and by immunoblotting of total cell extracted with 
mono-specific rabbit anti-galectin-3 peptide antibodies as 
shown in FIG. 2 (blot inset). 

Tumor-endothelial cell adhesion is thought to be a key 
event in the metastatic process, and therefore, the effect of 
MCP on MLL-endothelial cell interaction was investigated. 
The adhesion of Cr-labeled MLL cells to confluent mono- 
layers of rat aortic endothelial cells (RAEC) in the presence 
or absence of MCP is demonstrated in FIG. 3A. MCP was 
found to be a potent inhibitor of MLL cell adhesion to the 
endothelial cells FIGS. 3A and 3B. 

MLL and RAEC cells were grown in RPMI 1640 media 
supplemented with 10% fetal bovine serum. RAEC were 
grown to confluence in tissue culture wells. 2.4xl0 6 MLL 
cells were incubated for 30 minutes with 5 fiCi Na5 a Cr0 4 at 
37° C. in 2 ml serum free media with 0.5% bovine serum 
albumin. Following extensive washing 10 5 MLL cells per 
well were then added to RAEC monolayers in quadruplicate. 
As seen in FIG. 3 A, attachment of MLL cells in the absence 
or presence of various concentrations of MCP for 90 minutes 
at 4° C, was assessed. The cells were washed three times in 
cold phosphate-buffered saline to remove unbound cells. 
The cells were then solubilized with 0.1 NaOH for 30 
minutes at 37° and the radioactivity was determined in a 
beta-counter. Each point represents the man of four wells 
and experiments were performed in duplicate. Bars repre- 
sent standard error. As seen in FIG. 3B, time course for the 
attachment of MLL cells to a confluent monolayer of RAEC 

in the absence ( ) or presence of 0.03% (w/v) of MCP 

was determined. The presence of 0.03% MCP inhibited 
attachment of MLL cells to RAEC. Fluorescence MLL cell 
adhesion to RAEC 10 5 MLL cells were incubated for 30 
minutes in 0.1% FITC following extensive washing the cells 
were added to RAEC monolayers. Binding of MLL cells in 
the absence (FIG. 3C) or presence (FIG. 3D) of 0.1% (w/v) 
MCP (shown at xl60). It is apparent that MLL cells adhered 
rapidly to the RAEC monolayer, while only a limited degree 
of cell attachment was observed in the presence of MCP. 
Pictorial demonstration of the effect of MCP on the adhesion 
process is shown in FIG. 3C and FIG. 3D. MLL cells were 
fluorescently labeled in suspension with FITC, exposed to 
confluent monolayers of rat endothelial cells in 0.5% bovine 
serum albumin without (FIG. 3C) or with 0.1% MCP (FIG. 
3D) for 60 min. The cultures were washed to remove the 
non-adherent cells and then photographed. In the non- 
treated cultures, the fluorescent MLL cells adhere almost 
uniformly bound to the endothelial monolayer (FIG. 3C) 
while in the presence of 0.1% MCP almost no fluorescent 
cells can be detected in association with the RAEC mono- 
layer in the microscopic field (FIG. 3D). 

The ability of cells to grow in semi-solid medium, i.e., 
anchorage-independence, may be used as a criterion for cell 
transformation and inhibition of such a process by drugs or 
antibodies is used to establish their efficacy. The growth of 
cells in a semi-solid medium requires that they migrate, 
invade, and establish new tumor foci in a process that 
appears to mimic many of the steps of in vivo metastasis. It 
has been previously suggested that the ability of tumor cells 
to interact with carbohydrate residues of glycoproteins via 
cell surface galectin-3 related to their ability to interact with 
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the galactose residues of agarose (a polymer of D-galactose 
and L-anhydro-galactose) and to provide the minimal sup- 
port needed for cell proliferation in this semi-solid medium. 
To this end it has been demonstrated that anti-galectin-3 

5 monoclonal antibodies can inhibit the growth of tumor cells 
in agarose. Furthermore, transfection of normal mouse fibro- 
blasts with the mouse galectin-3 cDNA results in the acqui- 
sition of anchorage -independent growth. 
To determine the effect of MCP on MLL colony formation 

io 0.5% agarose, MLL cells were detached from cultured 
monolayer with 0.02% EDTA in calcium and magnesium 
free (CMF)— PBS and suspended at 4X10 3 cells/ml in 
complete RPMI with or without MCP in varying concen- 
trations. The cells were incubated for 30 minutes at 37° C. 

15 and them mixed 1:1 (vol/vol) with a solution of 1% agarose 
in RPMI 1:4 (vol/vol) preheated at 45° C. 2 ml aliquots of 
the mixture were placed on top of a precast layer of 1% 
agarose in 6 cm-diameter dishes. The cells were incubated 
for 8 days at 37° C, then fixed, counted and photographed. 

20 FIG. 4A illustrates the number of formed colonies was 
determined by a blinded observer using an inverted phase 
microscope. The presence of 0.1% MCP significantly inhib- 
ited the number of MLL colonies present to control (p<0.01 
by Mann-Whitney). Bars represent the mean and S.E. of 

25 triplicate experiments. Phase contrast photomicrographs of 
MLL cells grown without (FIG. 4B) or with (FIG. 4C) 0.1% 
(w/v) MCPxl60. As depicted in FIG. 4A, MCP inhibits 
MLL cell colony formation in agarose in a dose dependent 
manner. MCP inhibited both the number of MLL colonies 

30 and their size (FIGS. 4B and 4C). The inhibitory effect of 
MCP appears to be cytostatic rather than cytotoxic, since it 
has no effect on the rate of MLL cell growth in cultured 
monolayers in vitro (data not shown). MCP has similar 
effects o the ability of other tumor cells to form colonies in 

35 soft agar, including B16-F melanoma, UV-2237 
fibrosarcoma, HT-1080 human fibrosarcoma, and A375 
human melanoma. It is not known whether the MCP blocks 
the binding of the MLL cells to the galactose residues of 
agar, or competes with the binding of a carbohydrate- 

40 containing growth factors) with the cell surface galectin-3. 
Similarly, it is not known whether the MCP inhibition of 
tumor cell lung colony formation is vivo is mimicked by the 
inhibition of colony formation in vitro, although such a 
correlation appears to exist (FIG. 1 and FIG. 4). 

45 The results presented here provide a new, nontoxic, oral 
method to prevent spontaneous prostate cancer metastasis. 
In preliminary experiments, we have found that galectin-3 is 
present in human prostate cancer pathologic tissue speci- 
mens as well as the human prostate adenocarcinoma cell line 

50 PC-3. For immunohistochemistry, 5 ftm formalin fixed par- 
affin embedded primary prostatic adenocarcinoma sections 
were deparaflfinized, rehydrated and microwaved (medium - 
high) for 10 minutes in 1 mM sodium citrate buffer. After 
washing in PBS sections were blocked in normal goat serum 

55 for 30 minutes, and then incubated with the primary anti- 
body rat anti-galectin-3 -TIB-1 66 monoclonal antibody. Sec- 
tions were then washed within DPBS for 30 minutes and 
then incubated with biotinylated anti-rat IgG, washed, and 
incubated with avidin-biotinylated horse radish peroxidase 

60 followed by a peroxidase substrate 3'-3'-diaminobenzidine. 
Sections were counterstained with 3% methyl green and 
mounted with gelatin-glycerin. The section demonstrated in 
FIG. 5 is from a patient with invasive prostate cancer. PC-3 
cell extract was immunoblotted and analyzed for the pres- 

65 ence of human galectin-3 as described in the legend to FIG. 
2. The expression of galectin-3 in specimens of human 
prostate was examined by immunohistochemistry with TIB- 
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166 anti-galectin-3 monoclonal antibodies. The galectin-3 increased capacity for anchorage-independent growth, 

was mainly expressed in the prostate carcinoma cells with homotypic aggregation, and tumor cell lung colonization, 

little stromal staining and variable normal epithelial staining which suggests that galectin-3 promotes tumor cell embo- 

(FIG. 5). Galectin-3 staining with this antibody was asso- lization in the circulation and enhances metastasis. We have 

ciated with intense nuclear, cytoplasmic, and cell surface 5 previously reported that intravenous injection of CP 

staining. Further investigations will determine the role of increases lung colonization of the B16-F1 murine melanoma 

galeclin-3 in normal and cancerous prostate tissue as well as cells, while MCP decreases lung colonization. Although the 

the ability of MCP to inhibit human prostate metastasis in increased lung colonization by CP is most probably due to 

nude mice. MCP molecules appear to be absorbed into the its ability to promote homotypic aggregation, the mecha- 

blood stream after oral administration and compete with the 10 nism by which MCP prevents the lung colonization remains 

natural ligand(s) recognition of tumor cell surface galectins ^ ess we ^ established. 

essential for the successful establishment of secondary Laminin, the major non-collagenous component of base- 
tumor cell colonies. Further work is underway to character- ment membranes, is an N-linked glycoprotein carrying poly- 
ize the active moieties of MCP as well as their serum levels N-acetyllactosamine sequences, and is implicated in cell 
since little is known about the molecular features of the 15 adhesion, migration, growth, differentiation, invasion and 
pectins. It appears that the effect of MCP is in the early metastasis. Galectins which bind with high affinity to oli- 
stages of metastasis, possibly inhibiting the formation of gosaccharides containing poly-N-acetyllactosamine 
tumor cell emboli as well as inhibiting the interaction of sequences also bind to the carbohydrate side chains of 
cancer cells with the endothelium of target organ, rather than laminin in a specific sugar-dependent manner, 
late events such as metastatic cell growth since MCP has no 20 In order to further study the functional properties of 
effect on MLL primary tumor growth or angiogenesis, galectin-3, we utilized CP and MCP, and examined whether 
Since natural citrus pectin (CP) and pH-modified citrus they would affect galectin-3 -related properties of B16-F1 
pectin (MCP) are highly branched and non-branched com- murine melanoma cells. We have found that: (a) MCP, but 
plex polysaccharides, respectively, rich in galactoside not CP, inhibits cell adhesion to laminin; (b) MPC inhibits 
residues, capable of binding to the carbohydrate-binding 2 5 asialofetuin-induced homotypic aggregation, while CP 
domain of galectin-3, we studied the effects of CP and MCP enhances it; and (c) both CP and MCP inhibit anchorage- 
on cell-cell and cell-matrix interactions mediated by independent growth in semi-solid medium, 
carbohydrate-recognition. MCP, but not CP, inhibited B16- CP and EHS laminin were purchased from Sigma, St. 
Fl melanoma cells adhesion to laminin and asialofetuin- Louis, Mo. MCP was prepared from CP by pH modification 
induced homotypic aggregation. Both MCP and CP inhib- 30 according to the above-described procedure of Albersheim 
ited anchorage-independent growth of B16-F1 cells in et al. Asialofetuin was prepared by mild acid hydrolysis of 
semisolid medium, ie., agarose. These results indicate that fetuin (Spiro method; Grand Island Biological Co., Grand 
carbohydrate-recognition by cell surface galectin-3 may be Island, N.Y.) in 0.05M H 2 S) 4 at 80° C. for 1 h. Recombinant 
involved in cell-extracellular matrix interaction and play a galectin-3 was extracted from bacteria cells by single-step 
role in anchorage-independent growth as well as the in vivo 35 purification through an asialofetuin affinity column as 
embolization of tumor cells. described elsewhere. Recombinant galectin-3 eluted by lac- 
More specifically, endogenous vertebrate galactoside- tose was extensively dialyzed against CMF-PBS before use. 
binding lectins have been identified and characterized in a Anti-galectin-3 monoclonal antibody was obtained from Dr. 
diversity of tissues and cells. The lectins are divided into two R. Lotan, University of Texas, M. D. Anderson. Horseradish 
abundant classes based on their sizes, the molecular masses 40 peroxidase (HRP)- conjugated rabbit anti-rat IgG+IgM and 
of which are -14 kDa and -30 kDa that have been recently 2, 2'-azino-di(3-ethylbenzthiazoline sulfonic acid) (ABTS) 
designated as galectin-1 and galectin-3, respectively. substrate kit were purchased from Zymed, South San 
Galectin-3 represents a wide range of molecules i.e., the Francisco, Calif. B16-F1 murine melanoma cells were cul- 
murine 34 kDa (mL-34) and human 31 kDa (hL-31) tumor- tured in Dulbecco's modified Eagles' minimal essential 
associated galactoside-binding lectins, the 35 kDa fibroblast 45 medium (DMEM) supplemented with 10% heat-inactivated 
carbohydrate-binding protein (CBP35), the IgE-binding pro- fetal bovine serum, non-essential amino acids, 2 MM 
tein (eBP), the 32 kDa macrophage non-integrin laminin- glutamine, and antibiotics. The cells were maintained at 37° 
binding protein (Mac-2), and the rat, mouse, and human C. in a humidified atmosphere of 7% C0 2 and 93% air. 
forms of the 29 kDa galactoside-binding lectin (L-29). Cell adhesion to laminin— Tissue culture wells of 96-well 
Molecular cloning studies have revealed that the polypep- 50 plates were precoated overnight at 4° C. with EHS laminin 
tides are identical. The galectin-3 contain two structural (2 ^g/well) in CA 2+ - and Mg 2+ -free phosphate-buffered 
domains, an amino-terminal domain containing a collagen- saline, pH 7.2 (CMF-PBS), and the remaining protein bind- 
like sequence and globular carboxy-terminal domain ing sites were blocked for 2 h at room temperature with 1% 
encompassing the galactoside-binding site. Whether all of bovine serum albumin (BSA) in CMF-PBS. Cells were 
the above-mentioned galactoside-biding lectins share the 55 harvested with 0.02% EDTA in CMF-PBS and suspended 
same natural ligand(s) is not yet known. Although galectin-3 with serum-free DMEM. 5xl0 4 cells were added to each 
has been considered to be an S-type lectin that requires well in DMEM with or with CP or MCP of varying con- 
reducing conditions for its carbohydrate-binding activity, centrations. After incubation for 2 h 15 37° C, non-adherent 
recent studies have produced evidence to the contrary. cells were washed off with CMF-PBS. Adherent cells were 
Several lines of analysis have demonstrated that the galec- 60 fixed with methanol and photographed. The relative number 
tins participate in cell-cell and cell-matrix interactions by of adherent cells was determined in accordance with the 
recognizing and binding complementary glycoconjugates procedure of Olier et al. Briefly, the cells were stained with 
and thereby play a crucial role in various normal and methylene blue followed by the addition of HO-ethanol to 
pathological processes. release the dye. The optical density (650 nm) was measured 

Galectin-3 is highly expressed by activated macrophages 65 by a plate reader, 

and oncogenically transformed and metastatic cells. Asialofetuin-induced homotypic aggregation — Cells 

Elevated expression of the polypeptide is associated with an were detached with 0.02% EDTA In CMF-PBS and sus- 
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pended at lxlO 6 cell/ml in CMF-PBS with or without 20 
^g/ml of asialofetuin and 0.5% CP or 0.5% MCP. Aliquots 
containing 0.5 ml of cell suspension were placed in sili- 
conized glass tubes and agitated at 80 rpm for 60 minutes at 
37° C. The aggregation was then terminated by fixing the 
cells with 1% formaldehyde in CMF-PBS. Samples were 
used for counting the number of single cells, and the 
resulting aggregation was calculated according to the fol- 
lowing equation: (1-Nt/Nc)xl00, where Nt and Nc represent 
the number of single cells in the presence of the tested 
compounds and that in the control buffer (CMF-PBS), 
respectively. 

Galectin-3 binding to MCP — 96-well plates were coated 
with CMF-PBS containing 0.5% MCP and 1% BSA and 
dried overnight. Recombinant galectin-3 serially diluted in 
CMF-PBS containing 0.5% BSA and 0.05% Tween-20 
(solution A) in the presence or absence of 50 mM lactose 
was added and incubated for 120 minutes, after which the 
wells were drained and washed with CMF-PBS containing 
0.1% BSA and 0.05% Tween-20 (solution B). Rat anti- 
galectin-3 in solution A was added and incubated for 60 
minutes, followed by washing with solution B and incuba- 
tion with HRP-conjugated rabbit anti-rat lgG_l gM in 
solution A for 30 minutes. After washing, relative amounts 
of bound enzyme conjugated in each well were ascertained 
by addition of ABTS. The extent of hydrolysis was mea- 
sured at 405 urn. 

Colony formation in semi-solid medium — Cells were 
detached with 0.02% EDTA in CMF-PBS and suspended at 
lxlO 3 cell/ml in complete DMEM with or without CP or 
MCP of varying concentrations. The cells were incubated 
for 30 min at 37° C. and then mixed 1:1 (vol/vol) with a 
solution of 1% agarose in distilled water-complete DMEM 
(1:4, vol/vol) preheated at 45° C. 2 ml aliquots of the 
mixture were placed on top of a precast layer of 1% agarose 
in 6 cm-diameter dishes. The cells were incubated for 14 
days at 37 p C, and the number of formed colonies was 
determined using an inverted phase microscope after the 
fixation by the addition of 2.6% glutaraldehyde in CMF- 
PBS. 

It was previously shown that laminin can serve as a ligand 
for soluble galectin-3 and the B16-F1 cells express 
galectin-3 molecules on their cell surface. These results 
together with the effects of CP and MCP on the lung 
colonization of i.v. injected B16-F1 cells prompted us to 
initially examine their effects on B16-F1 cell adhesion to 
laminin in order to evaluate the possible role of cell surface 
galectin-3 in such a process. As shown in FIGS. 6 and 7A-C, 
MCP significantly inhibited cell adhesion to laminin in a 
dose-dependent manner, while CP had no apparent effect on 
either cell binding or spreading onto laminin. The simple 
sugar inhibitor of galectin-3 lactose, did not inhibit cell 
adhesion to laminin at concentrations as high as 100 mM 
(data not shown). Competitive binding assay utilizing 
soluble recombinant galectin-3 failed to block cell adhesion 
to laminin and the anti-Mac-2 monoclonal antibodies failed 
in this regard as well (data not shown), suggesting that the 
inhibitory effect of MCP cannot be attributed solely to its 
interruption of the interaction between galectin-3 and 
N-acetyllactosaminyl side chains on laminin since cells may 
utilize the integrins for binding to the protein core of 
laminin. Furthermore, the anti-Mac-2 monoclonal antibody 
is not directed against the carbohydrate -binding domain of 
galectin-3 but rather to its N-terminal, thus, the exact 
mechanism by which MCP blocks adhesion, in contrast to 
CP and lactose, remains unclear. The inhibitory effect of 
MCP is not due to cytotoxicity, because MCP (0.5%) did not 
affect either viability or in vitro growth of the cells. 
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A good correlation has been established between the 
propensity of tumor cells to undergo homotypic aggregation 
in vitro and their metastatic potential in vivo. B16 melanoma 
cell clumps produce more lung colonies after i.v. injection 

5 than do single cells. Moreover, anti-galectin-3 antibody has 
been shown to inhibit asialofetuin-induced homotypic 
aggregation (14), suggesting that the cell surface galectin-3 
polypeptides bring about the formation of homotypic aggre- 
gates following their interaction with the side chains of 

io glycoproteins. As shown in FIGS. 8 and 9A-C, MCP 
significantly reduced the formation of homotypic 
aggregates, while CP enhanced it. Most probably the non- 
branched MCP mimics the behavior of the specific sugar 
inhibitor, i.e., lactose, such that it masks the interaction of 

15 the cell surface galectin-3 molecules with galactoside resi- 
dues of asialofetuin, resulting in a reduced homotypic aggre- 
gation. Conversely, it is conceivable to assume that the 
structural characteristic of a branched carbohydrate polymer 
allows CP to serve as a cross- linker bridge between adjacent 

20 cells, leading to the enhanced formation of homotypic 
aggregates. Taken together, it may be suggested that MCP 
could prevent metastasis by disrupting cell-cell and cell- 
matrix interactions that are crucial for tumor cells to form 
metastatic lesions. 

25 The aforementioned effects of MCP to inhibit B16-F1 cell 
adhesion to laminin and homotypic aggregation may be due 
to its interaction with galectin-3 on the cell surface, because 
CP has been previously shown to bind B16-F1 cell surface 
in a lactose -dependent manner. To address the binding of 

30 galectin-3 to MCP, we employed an enzyme-linked immu- 
nosorbent assay where we found that recombinant galectin-3 
bound immobilized MCP in a dose-dependent manner and 
the binding was completely blocked by lactose (FIG. 9). 
These results allow us to attribute the inhibitory effects of 

35 MCP on homotypic aggregation to its binding to cell surface 
galectin-3 molecules. On the other hand, we do not know 
how MCP, but not CP, impairs B16-F1 cell adhesion to 
laminin. Since pH modification of CP, which is a branched 
complex polysaccharide polymer, results in the generation 

40 of non -branched carbohydrate chains of the same sugar 
composition, it is likely that MCP binds more avidly to the 
cell surface galectin-3 molecules than does CP. Taken 
together with the fact that anti-integrin antibodies inhibit 
murine B16 melanoma cell attachment to laminin substrates, 

45 we presume that MCP sterically inhibits laminin recognition 
by the integrin class of laminin receptors, or that the 
interaction of cell surface galectin-3 with poly-N- 
acetyllactosamine sequences on laminin may act in concert 
with integrins for cell adhesion to laminin. The possibility 

50 that the interaction of MCP with galectin-1 having the same 
sugar specificity as galectin-3 might affect its processes to 
impair B16-F1 cell adhesion to laminin and homotypic 
aggregation can be most probably ruled out since galectin-1 
is a secreted protein. 

55 The ability of cells to grow in semi-solid medium, i.e., 
"anchorage independence" is used as a criterion for cell 
transformation, because this property is usually exhibited 
only by transformed and tumorigenic cells. Previously it has 
been suggested that the ability of tumor cells to interact with 

60 glycoprotein carbohydrate residues via cell surface 
galectin-3 is related to their ability to interact with the 
galactose residues of agarose (a polymer of D-galactose and 
L-anhydrogalactose) and to the efficiency of colony forma- 
tion in this semi-solid medium. It has been also shown that 

65 anti-galectin-3 monoclonal antibodies inhibit growth of 
tumor cells in agarose and that there is an inverse relation- 
ship between the expression of galectin-3 and the suppres- 
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sion of the transformed phenotype. Transfection of normal 
mouse fibroblast with the mouse galectin-3 cDNA results in 
the acquisition of anchorage-independent growth properties. 
To further verify the possibility that cell surface galectin-3 
play a key role for cells to grow in semi-solid medium, we 
examined the effects of CP and MCP on anchorage- 
independent growth of B16-F1 melanoma cells. As shown in 
FIG. 11, CP and MCP inhibited the growth of B16-F1 cell 
colonies in the semi-solid matrix in a dose-dependent man- 
ner. Similarly, lactose inhibited anchorage-independent 
growth in a dose-dependent manner as well (data not 
shown). The dose-dependent inhibitory effect of CP and 
MCP was not restricted to B16-F1 melanoma cells. The 
growth in soft agar of UV-2237-10-3 murine fibrosarcoma 
cells, HT1080 human fibrosarcoma cells, and A375C1.49 
human melanoma cells was also equally inhibited. It is 
possible that the soluble CP and MCP compete with the 
galactose residues of agarose for galectin-3 binding, leading 
to apparent growth inhibition by depriving the cells of the 
minimal support of the matrix required for cell proliferation. 
It also may be argued that CP and MCP as well as the 
anti-galectin-3 antibodies possibly behave like an antagonist 
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of an as-yet unrecognized glycoconjugate growth factor 
which interacts with galectin-3, or they sterically hinder the 
access of known growth factors to the membrane receptors. 
However, the fact that in vitro anchorage-dependent growth 
and tumorigenicity of B16-F1 cells in syngenic mice were 
not impaired by MCP (0.5%) plausibly enables us to rule out 
the aforementioned possibilities. Since the ability of cells to 
grow in semi-solid medium is used as a criterion for cell 
transformation, the acquisition of cell surface galectin-3 
might be an early step of the post-transformed cascade. 
What is claimed is: 

1. A method for the therapeutic treatment of cancer in 
mammals comprising orally administering a therapeutically 
effective amount of pH modified pectin to a mammal 
afflicted with cancer, wherein said cancer is prostate cancer. 

2. A method for the therapeutic treatment of cancer in 
mammals comprising orally administering a therapeutically 
effective amount of pH modified pectin to a mammal 
afflicted with cancer, wherein said cancer is human prostate 
cancer. 
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ABSTRACT 



The active, galactose binding site of proteins associated with 
metastatic tumor cells has been identified and sequenced 
(SEQ. ID. NO: 1). The polypeptide comprising the active site 
may be used as an immunotherapeutic agent. Identification 
of the site makes possible an in vivo diagnostic assay for 
metastatic cells as well as therapeutic methodologies and 
materials. 

2 Claims, 2 Drawing Sheets 
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TUMOR DERIVED CARBOHYDRATE 
BINDING PROTEIN 

FIELD OF THE INVENTION 

This invention relates to carbohydrate binding proteins. 
More specifically, the invention relates to a group of proteins 
referred to as lectins, which are associated with tumor cells 
and which have a binding affinity for carbohydrates such as 
galactose. Most specifically, the invention relates to a par- 
ticular amino acid sequence in the protein which is respon- 
sible for its galactose binding activity. In particular 
embodiments, the present invention includes assays for the 
presence of tumor cells as well as therapies for inhibiting 
metastasis of tumor cells. 

BACKGROUND OF THE INVENTION 

A major thrust in metastasis research has been the search 
for cellular genes and other epigenetic factors which control 
the metastatic cascade. It has been determined that there is 
a close correlation between tumor cell surface receptors and 
metastasis of those cells. This research has led to the 
supposition that cellular interactions are influenced by cell 
surface components; however, a detailed structural analysis 
of such cellular components has not heretofore been under- 
taken. 

In accord with the present invention, it has been found 
that particular tumor cells include a class of proteins termed 
lectins on their surface, and these lectins bind to galactose. 
Accordingly, within the context of this disclosure, such 
lectins will be collectively referred to as carbohydrate bind- 
ing proteins (CBP). Tumor progression can be delineated as 
either suppressed or enhanced expression of a relatively 
limited number of cell proteins, and the CBPs have been 
found to increase in number as a tumor progresses to 
metastasis. Consequently, the CBPs play a pivotal role in 
malignant biochemical transformation. It is believed that 
CBP may mediate the interaction between adjacent cells and 
cell matrix recognition by binding complementary glyco- 
conjugates. 

The amino acid sequence of a number of CBPs has 
previously been determined; however, the precise structure 
of the active portion of CBPs responsible for the galactose 
binding was heretofore unknown. In general, it has been 
found that the carbohydrate binding protein isolated from 45 
different tissues by affinity chromatography appears to con- 
stitute two different classes of peptides. One class of pep- 
tides has a molecular weight of about 14,000 dalton. The 
other class has a molecular weight ranging between 
20,000-35,000 daltons. It has also been found that CBPs 50 
obtained from different species of animals often show 
immunological cross activity, suggesting structural similari- 
ties. Galactose binding proteins of approximately 14,000 
and 34,000 daltons have been extracted and cloned from 
different tissues, and from various species. These materials 55 
have been sequenced and the homology range is from 
40-80%. Therefore, it will be appreciated that data devel- 
oped in animal models, such as the mouse or rat, is highly 
applicable to another species including humans. 

It has been found that a number of different tumor cells 
contain CBPs that are very similar to those isolated from 
normal cells having sugar binding specificity. Further stud- 
ies have shown that neoplastic transformation is associated 
with the concomitant expression of an additional, unique 
CBP species having a molecular weight of approximately 34 65 
kilodalton designated as L-34; see, Lotan, R and Raz A. 
Cancer research 43 :2088 (1983). 



10 



15 



20 



25 



30 



35 



40 



60 



Other families of carbohydrate-binding proteins that share 
common binding specificity for sugars such as galactose 
exist, despite the fact that such proteins are very diverse in 
structure and function. Included are a group of 14 kilodalton 
galactoside binding lectins, a 64 kilodalton component of 
the elastin receptor, the 55 kilodalton ectosialyltransfarese of 
Hodgkins disease, the 43 kilodalton human a din-binding 
brain lectin, the 50 kilodalton rat testis galactosyl receptor, 
the murine and human tumor associated 34 kilodalton lectin, 
the 35 kilodalton fibroblast carbohydrate-binding protein, 
the IgB-binding protein, the 32 kilodalton macrophage non- 
integrin krninin-binding lectin and the rat, mouse and 
human 29 kilodalton galactoside-binding lectin. All of these 
diverse polypeptides have been found to share significant 
homology and are designated carbohydrate-binding proteins 
within the context of mis disclosure. 

Based upon studies of the various tumor cells it has been 
found that CBPs play a role in cellular interactions in vivo. 
These reactions are important for the formation of emboli 
and the arrest of circulating tumor cells leading to the 
development of metastatic lesions. 

In accord with die present invention, the active site on the 
carbohydrate-binding protein responsible for galactose 
affinity has been identified. Furthermore, it has been found 
that this particular amino acid sequence is highly homolo- 
gous throughout a number of species. For example, the site 
approaches 90% homology in mouse and human tissues. For 
this reason, results obtained from studies in mice are highly 
predictive of human results. In accord with a further aspect 
of the present invention, there is provided a highly sensitive 
blood test for the presence of potentially metastatic tumor 
cells, which is based upon detecting the presence of the 
particular galactose-binding site. The present invention also 
makes possible, and includes therapeutic methods for inhib- 
iting metastases, based upon the properties of the galactose 
receptor. These and other advantages of the present inven- 
tion will be apparent from the drawings, discussion and 
description which follow. 
Listing of Amino Acids 

In accord with the conventions codified in 37 CFSL. 
1.821, the abbreviations used for amino acids in the follow- 
ing disclosure and claims shall be: 

Ala — alanine 

Arg — arginine 

Asn — asparagine 

Asp — aspartic acid 

Cys — cysteine 

Glu — glutamic acid 

Gin — glutamine 

Gly — glycine 

His — his ti dine 

He— isoleucine 

Leu — leucine 

Lys — lysine 

Met— methionine 

Phe — phenylalanine 

Fro — proline 

Ser — serine 

Thr — threonine 

Trp — tryptophan 

Trp — tyrosine 

Val — valine 

BRIEF DESCRIPTION OF THE INVENTION 

There is disclosed herein a galactose-specific, carbohy- 
drate binding protein. The protein includes the amino acid 
sequence (SEQ ID NO:l) consisting essentially of: 
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He, Val, Cys, Ash, Thr, Lys, Leu, His, Asn, Asn, Tip, Gly, FIG. 4 is a depiction of therapeutic agent, which is 

Arg, Giu, Glu, Arg, Gin, Sex, Val, Phe, Pro, Fbe, Glu, structured in accord with the principles of the present 

Ser, Gly. invention and which actively binds to CBPs. 

In a still further embodiment, the protein includes the nnTAirrm nncronmnxr atjtotj 

longer amino acid sequence (SEQ ID NO:2): 5 Sv^S 

His, Phe, Asn, Pro, Are, Phe, Asn, Glu, Asn, Asn, Arg, m . . 

Are, Val, He, Val, Cys. Asn, Thr, Lys, Leu. His, Asn, ™ e 1*°*°? u, ™ n ident *? s ' «*» » to a 

Asn, Trp, Gly, Arg, Glu, Glu Arg, Gin, Ser, Val, Phe, particular aimnoacid sequence which provides toe gdactose 

Pro Phe Glu Ser Gly binding site of CBPs. A particular sequence (SEQ ID NO:2), 

In another 'embodiment, the method includes an immu- io i" accord with the present invention, comprises the amino 

notherapeutic method for generating antibodies in animals to aci( »« 

cells which include a galactose specific carbohydrate bind- H* 5 ' Asn » Arg* ™f Glu » ten, Arg* 

ing protein. The method includes the steps of providing a Arg, Val, He, Val, Cys, Asn, Thr, Lys, Leu, His, Asn, 

polypeptide which includes the amino acid sequence: (SEQ Asn, Trp, Gly, Arg, Glu, Glu, Arg, Gin, Ser, Val, Phe, 

£ nO:1) 15 Pro, Phe, Glu, Ser, Gly. 

He Val Cvs Asn Thr Lvs Leu His Asn Asn Tm Glv ^ amin0 m J oined b * ^ tidc li * ka g es ' and it is 

lie, val, cys, Asn, Ilir, Lys, Leu, His, Asn, Asn, irp, Oly, ^ mat when expressed in a cell, the foregoing 

£g, Glu, Glu, Arg, Gin, Ser, Val, Phe, Pro, Phe, Glu, sequence ^ ^ a 0 f a longer diain ofliino 

injectiS the^olvpeptide into an animal so that an immune * dd ? >f* ™3 * dhcu, ? d V" 

response cccL wherein the animal generates antibodies to 20 hc ^ mbcl °^ 11118 ^ V '* te nccd f ot m 

theVptide. In some embodiment, adjuvants may be F«*°^» With * e Fesentmvenhon,it w^have 

** v ! , : . ~r~7 ' ?\J T \u a number of utilities even as a relatively short polypeptide, 

employed to increase antibody production. In other ^ ta ^^ f ^ lMwM ^i mp ^S!S 

ernbodiments, ^bodies may be nused m one animal and q{ ^ mmg ^ oncd eDce 

subsequently transferred to another for therapy. e ^ Mn . 0 v f . a .„ « . ,Xl n m 

In accord with another embodiment of the present 25 [g^ ™ N(X2) comi>nses me 301(1 ^ (SEQ 10 

invention, there is provided an assay method for determining * , r , _ m _ w „. 

the presence of metastatic cells in an animal's bloodstream. He, Val, Cys, Asn, Thr, Lys, Leu, His, Asn, Asn.Tftp, Gly, 

The method includes the steps of providing a support £rg' Glu, Glu, Arg, Gin, Ser, Val, Phe, Pro, Phe, Glu, 

member having a binding affinity for a carbohydrate binding T Ser, Gly. . . 

protein which includes the amino acid sequence: (SEQ ID ^ h , as been tound that the active site of CBPs is highly 

JfQ.j-v homologous throughout a number of species, and througb- 

' , . _ . , „. ' _ out a number of different tissues in a particular species. As 

Be, Val, Cys, Asn, Thr, Lys, Leu, His, Asn, Asn, Tip, Gly, wdetstooi in toe m< homo iogous amino add sequences 

Arg, Glu, Glu, Arg, Gin, Ser, Val, Phe, Pro, Phe, Glu, compri$e ^ m which ttcre fa substantial 

Ser, Criy; 35 similarity in corresponding amino acids. For example, the 38 

contacting the support member with a fluid sample from the ami]10 ^ ^ (SEQ ro NO:2) ^ above was 

ammal, inamtaining the fluid sample in conUct with the derived from buman He La-s3 tumor cells and this sequence 

support member so that any of said c^ydrate binding has ^ fo|md to ^ ^ 4% homologous ^ a correspond, 

protein present in the fluid sample will bind to the support; j M of a s ^ fic lectin from fats (lattus 

and detecting the bound protein, whereby the presenceof the w norvegicus) „ d 96.0% homologous with a galactose spe- 

protein is indicative of the presence of metastatic cells in the ^ ^ from ^ (mus ^^ns). Mbe 

animal. In one particular embodiment, the support member appreciated ^ ^ accord with ^ prcsellt ^^0,,, the 

includes pecun adhered thereto. The step of detecting (he amino add nce comprising tte active ^0,, of fce 

bound protein may comprise contacting the bound protein Qjp will inclu(Je structures Usted ^ weU ^ 

with an antibody having affinity for the protein and subse- 4J various homologous ^c^, gene raUy those having a 

quenfly detecting that protem. Also mcluded is an assay lot of homology of 80% or more . As ^ m the art, 

for carrying out the analysis. various amino adds, such as Glu and Gin may in some 

In another embochment ^ the present invention includes a iasbmces ^ substituted for one mother and suc h non- 

therapeuuc method for inhibiting metastasis of a tumor cell essentM 5,,,,^™ m ^ within a, e seopc ^ ^ ^tut 

of the type expressing a galactose binding protem and the x i nvcn tion 

surface thereof. The method comprises contacting the cell Referring now to FIG. 1, there is shown a portion of the 

with the ^therapeutic agent which comprises galactose bound ^ chain of a Qjp 10 abating be activc ^ u of 

to a polymer. The polymer is preferably of a molecular me ^ inventioil . M mustratedi mc site ^ 

weight in excess of 10 kilodaltons. The galactose may be M a OT loop ^ &e ^,,5^ ^ it fa to ^ 

part of a polysaccharide chain bound to the polymer. „ unda . stood toat ^ is a schematic, two dimensional 

B RIEF DESCRIPTION OF thr DRAWINGS illustration. The active site, constituted by the homologous 

series of amino acids may actually assume more complex 

FIG. 1 is a schematic depiction of a portion of a CBP three dimensional configurations. In general, the active site 

including the amino acid sequence of the present invention y^u f orm a pocket in which the galactose, shown here 

which constitutes the galactose binding site the; 60 schematically at 14, is retained by a combination of stoic 

FIG. 2 is a graph showing test results from mice, taken at and electronic interactions. It is also to be understood that 

various days after injection with metastatic cells, illustrating while the schematic depiction of FIG. 1 shows the galactose 

the detection of said cells in accord with the present inven- 14 as a simple sugar, the galactose may also comprise a 

tion; portion of a polysaccharide structure. It is speculated that the 

FIG. 3 is another graph depicting the correlation between 65 galactose binding activity of the amino acid sequence may 

lung nodules per mouse and the amount of CBP detected in be dependent, to a large degree, upon some particular 

accord with the present invention; and subportions of the chain. For example, a first portion, shown 
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schematically by block 16, and a second portion, shown a biotmylatedantfoody against the galactose binding site and 

schematically by block 1& may possibly foim the start and a labelled streptavdin conjugate are used, 

finish of the most active portion of the receptor, and as such It will be appreciated that there are a number of modifi- 

may be responsible for establishing and maintaining the cations to this system which will be readily apparent to those 

geometry of the opening to the receptor and/or may play a 5 of skill in the immunological arts. For example, instead of a 

role associated with the entry and exit of the galactose from plate, the solid support may comprise beads or microspheres 

the receptor 12. A third sequence 20, at a position on the of a material such as latex, coated with pectin or another 

chain intermediate the first 16 and second 18 sequence may such material which binds to the CBP, and the occurrence of 

also be responsible for orienting and maintaining the galac- binding may be detected by agglomeration or precipitation 

tose in the receptor. It is believed that the first sequence 16 10 of the particles. In other instances, the support may be coated 

includes the amino acids: (SEQ ID NO:3) lie, Val, Cys, Asn, with an antibody which has a binding affinity for the noted 

Hit, Lys. The second sequence 18 includes the amino acids: amino acid sequence. 

(SEQ ID NO:4) Val, Phe, Pro, Phe and the third sequence 20 The assay of the present invention will be better illus- 

includes the amino acids: (SEQ ID NO:5) Trp, Gly, Arg, trated by the experiments which follow. 

Glu, Glu,Arg. 15 

In accord with another feature of the present invention, EXPERIMENTAL EVIDENCE 
there is provided an assay procedure for detecting metastatic 

cells in an animal As described above, CBPs which include Materials and Methods 

a specific galactose binding site are expressed by various 1. Ceil and Culture Conditions 

20 ^metastatic murine cell variants of B16 melanoma, 

tLT^SS^ J a pr«entty unknown meduinism, u ^ 37 ^ osaIcom& ^ mc human H eLa-S3 tumor 

into the blood serum of patients, and this forms the basis for systems were used, 

the assay. y 

The assay is accomplished by contacting a fluid sample, ceUs were 8 rown as monolayers on plastic in Dul- 

typically serum, with a support member such as a test plate 25 bccco ' s m ^?t %&? s f^imal essential medium, 

which has a binding affinity for the CBPs. The support supplemented with 10% heat-inactivated fetal bovine serum 

member thus retains the CBPs, and in a subsequent step they nonessential amino acids, L-glutaine, vitamins and 

are detected. antibiotics (CMEM). The cells were maintained at 37° C in 

The support member typically comprises a solid plate, a f hunted atmosphere of 7% C02 93% air. Cells were 

porous membrane or a volume of beads which are made of, 30 harvested ^ overlaying the monolayers with 2 mM EDTA 

or coated with a material to which the receptor of the present m and M S++ free phosphate buffered saline, pH 7.2 

invention binds. This material generally comprises a^arbo- caldum free (CMF-PBS). Cell viability 

hydrate based material which expresses galactose and/or was h V *ypan blue exclusion and only single cell 

galactose containing polysaccharides thereupon. One pre- suspensions with viability greater than 95% were used in the 

ferred binding material comprises pectin, and one particu- 35 studics * To ensurc productivity, the experiments were 

larly preferred type of pectin comprises a modified citrus Performed with cultures grown for no longer than six weeks 

pectin which is prepared in accord with the teachings in U.S. after recovcrY from frozen stocks of low passage cells, 

patent application Ser. No. 08/024,487, the disclosure of 2 - Purification of endogenous CBPs by affinity chroma- 

which is incorporated herein by reference. The support can tography 

be in the form of a microtitre plate or various other structures 40 Cells were extracted by homogenization in a solution 

well known in the art. The plate may be coated with pectin containing 4 mM beta-Mercaptoethanol and 2 mM EDTA 

by dissolving the pectin in a phosphate buffer and cross- and 1 mM PMSF in Calcium Magnesium free phosphate 

linking it with glutaraldehyde, as will be described in detail buffer solution (CMF/PBS) ph 7.2 and 0.3M lactose. A 

hereinbelow. If a microtitre plate is used the sample can be 100,000x g supernatant fraction of the bomogenate was 

pipetted into a well of the plate wherein the sample is 45 dialyzed against MEPBS and applied onto an affinity col- 

exposed to a surf ace of the well having the binding material umn consisting of lactose that is bound covalently to 

adhered thereto. Typically, the sample is maintained in Affi-Gel 10 (Pierce Chemical Co. ). After washing out the 

contact with the well for a period of time to facilitate unbound material with MEPBS, the bound material was 

optimum binding. While there is a wide variation of time and eluted with 03M lactose in MEPBS. The fraction was 

temperature conditions, it has generally been found that 50 separated on Sepharose G-50 with MEPBS and the presence 

incubation may be effectively accomplished at 4° C. for 24 of CBP was determined in each fraction by SDS polyacry- 

hours. Once incubation is complete, the CBP in the sample lamide gel electrophoresis (SDS-PAGE) and immunoblot 

will be bound to the plate. The fractions were pooled and used for amino acid analysis 

The plate is then washed and a second fluid sample and the generation of monoclonal antibodies against the 

contaiiimg an antibody to me CB^ 55 galactose binding site, (anti CBP antibodies). 

Most preferably, the antibody is an antibody having specific Cells and protein from the G-50 separation were lyzed in 

affinity for the CBP. In many instances, monoclonal anti- 0.5 NP-40, 1 mM EDTA, and 1 mM PMSF in PBS, 

bodies are particularly preferred since they are highly spe- separated by electrophoresis on reducing 12.5% SDS-PEG, 

cific and eliminate cross reactivity and false indications. and clectrotransf erred to nitrocellulose filters. The filters 

Techniques for the preparation of monoclonal antibodies are 60 were quenched overnight in PBS con taining 15% skim milk 

well known in the art In a final step, the bound antibodies ( 1% fat) and NAN 3 . Then the filters were incubated with the 

are detected. Detection may be carried out by contacting the chosen anti- CBP antibodies in the quench solution. The 

plate with a third material which binds to the antibodies and filters were washed five times for 15 minutes and then 

which also includes a tag or label for enabling detection of incubated for one hour in the quench solution with 125 I-goat 

the bound antibody. The label may be a radioisotope label, 65 anti-rabbit (IgGs). The filters were washed twice for 15 

a fiuorophore or a chemically reactive tag such as a com- minutes with the quench solution and twice more for 15 

ponent of the biotin-avidin system In the tdotin-avidin assay minutes with the quench solution containing 0.1% Tween- 
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20, dried with paper towel, wrapped in Saran-Wrap and membrane and which have the propensity to colonize lungs 

exposed at -70° C. to x-ray film. were used in an experimental metastasis assay to investigate 

4. Antibodies whether there is a direct correlation between serum levels of 

Monoclonal antibodies wire generated against the amino ° f 1UDg 

^ ZTn a™ Tr?A?J S' n?'™£? ™ ' 5 Female BALB/c mice 8 to 12 weeks old were produced in 

^\»'w,\™'^nT rf' ^ I* » was established by cesarean dm- 

% '£^'2 y '£ Z ' ' £ 1°^ g ' nation of a litter of mice from BALB/cfC3H parents 

S«, Val, Phe Pro Phe Glu Ser, Gly, using the hybndoma from me Canccr Research i aboraloly) B £keley, 

technique of Kohler and Milstein; see, for example, A. Raz Calif. At sequential times after injection of tumor cells, 

and R. Lotan; Cancer and Metastasis Reviews 6:433 (1987). 10 ffGaps of mice were sacrificed. If tumor nodules were not 

The monoclonal antibody which belongs to the IgG class grossly visible, lungs were weighed and minced into pieces 

was purified by affinity chromatography on Sepharose- of approximately 1mm 3 and enzymatically dispersed by the 

protein A (Pharmacia, Uppsala, Sweden). technique described in Experimental Cell Research, 173 : 109 

5. Purification of Antibodies on Scpharose-protein A (1987). Briefly, lungs were presoaked for one hour in 25 ml 
Mouse IgG, binds to protein-A at pH 8.0, whereas mouse ?f an enzyme solution wntaining 1 mg/ml coUagenase type 

IgG of other subclasses as well as IgG from polyclonal ™ ( - *" °*T^ S°" M ^ f V 6 ." »° ° f 

rlbbit-antiserumare bound atpH 7.2. A Scpharose-protein A f"™" pancreabcelastase ; (ICN Biomedicak Costa Mesa 

^i.*™ ~i\ „.„ :i :u * a ntxs a- Calif.) at 4° C. The samples were mechanically dispersed 

|J£ X 7 o q « n ^1 W f °^ M fl M 0d T; witb «" s ^ tia l> Ml second and three sequential, one 

phosphate buffer pH 7.2 or 8.0, and 1 ml asaUc fluid or 0.5 20 Mnute ^d s ^ a stomacher blender fTekmar Co., 

ml antiserum, diluted with 0.5 ml of the respective buffer, Qncinnati, Ohio). Following each dispersion period, a por- 

was applied and allowed to react for a period of 30 to 60 tion c f the cell suspension was removed and an equal 

minutes. The column was rinsed with the same buffer until volume of DME-10 added. The colonies were fixed with 

baseline absorbance (A^) was regained in the effluent For Carnoy's solution, stained with crystal violet, counted and 

elution of the IgG fraction from the protein-A column, the 2 5 total colony forming cells per organ calculated. Population 

pH was then lowered gradually by replacing the phosphate doubling times were calculated from regression analysis of 

buffer with 0.1M citrate buffers of pH 6, 4.5 and 3.0. The the increasing number of colony forming cells per organ 

pooled IgG-containing peak was dialyzed against phosphate over time. 

buffered saline (PBS; 10 mM phosphate, 150 mM NaCl, pH In the second experiment, unanesthctized female 

7,2) and concentrated to 1-2 mg protein/ml over a P10 30 C57BL/6 mice (eight weeks old) were inoculated (LV.) in 

membrane in an Amicon concentrator. The preparation was the tail vein with 10 5 tumor cells in 0.2 ml of PBS. After 17 

stored at -20° C. until use. days, the mice were autopsied and their lungs were removed, 

6. Pectin Solution rinsed, and fixed with 5% formaldehyde in PBS. The number 

. _ . ^ of tumor colonies in the lungs were then determined under 

Citrus pectin solution was prepared from Sigma Co. The a dissecting microscope. The results determined by visual 

dry pectin, 73% degree of esterification was dissolved 35 inspection were correlated with mose from tlie assay, and the 

slowly in a strongly stirred 100 ml CMF/PBS. data is summarized in FIGS. 2 and 3. 

7. Solid phase Radioimmunoassay for Soluble protein Results 

Antigens Applicant has utilized test plates covered with pectin to 

(a) The assay used was a modification of the principle An ^ d correlate the levels of CBP in serum and lung 

procedure disclosed by S. K. Pierce and N. R. Klinman; J. 40 ^Ionization. Two types of experiments were conducted. 

Exp.Med. 144:1254(1976). Blood samples from mice were ^ ses A r f vea1 ^ aistobution 

taken at appropriate times. The blood was clotted in 5 ml W ^ ercm ^^miediately after injection) tfie 

T . ^ ^ ^ „ " *~ vl™, ~ . i cells were cleared from the circulation and trapped in the 

tubes. The serum was collected and EDTA2 mM and PMSF l^vl , \T AA .T , 

n ~ , T „_ , , . . ... capillary bed of the lungs. After an additional tune period, 

0.2 mM was added to the serum and frozen. A sample of 50 „, ^ . . , t . , j 

..1 <v™ , # . . . . 45 the non-extravasating cells were released from the lungs and 

tZZ^V T J?? Z h f iviP h detected in the cSdon where eventually they perished as 

according to the modified method of solid phase indicated aHffajdmatel j ^ Ho ; 2< ^Spoiiit in 

mdiojmmuno-assay for soluble protein antigens of Pierce nG % H* ^ ^ £ foor to ^ ight fa 

hI^T r ! f *ove, usmg Ae pecUn coated less b M ann Whitney U test on all days for the 

fi^jf, m C ^ 8 "f"- 10 ™ « Us - Simultaneously, me blood serum was collected 

plate was sodium carbonate (50 mM.pH 9.6) containing 0.1 . ^ . ./ . , 

2 sodium azide per liter and the solid phase radioimmuno assay procedure was 

g ^ performed using monoclonal antibodies generated in rabbits 

After adding 50 ul of serum from blood in each well of the agaill st CBP (50 pg/100 uiywelL A sample of 50 ul of serum 

microtitre plate, it was allowed to incubate for 24 hours at was tested three times in triplicate and each of the values of 

4° C After removing the serum, the plate was washed once 55 antibody bound corresponded to 125 I counts per minute and 

with PBS-BSA 0.05% and flicking the fluid into a sink. Then represents the average plus or minus the standard error 

the well was refilled with PBS-BSA for one hour at room wn ich indicated the amount of the active galactose binding 

temperature to block the remaining protein-binding sites on s ft e in the serum 

the plate. The plate was washed three times and men 200 ul This is a standard experimental model and under the 

of 100 ng IgG was added to each well and the plate was ^ exj)erimental conditions used, the cells do not produce 

incubated for four hours. The plate was washed with PBS metastasis at any other organs besides the lungs. Morpho- 

and the "a-anti-rabbit-Fab* was added to the wells for two logical studies of the extravasation of the tumor cells from 

hours incubation. The plates were dried under a lamp and the blood vessels revealed that the time needed to obtain an 

wells were cut and counted in a gamma counter. extravascular position varies and may occur between 2.5 and 

CBP is present in various murine and human tumor cells 65 72 hours after adhesion to the endothelial layer of the blood 

as has been discussed above. In this experimental series, carnllaries. Fidler, et aL; Adv. Cancer Research, 38:149 

tumor cells that are known to have the CBP on their cell (1978). 
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The second phase of the curves (days 3-10) demonstrates 
that the successful seeding and proliferation of the tumor 
colonies into visible metastasis is accompanied by the 
detection of the CBP in the circulation as indicated in FIG. 
1 Therefore, either the tumor metastasis shed viable cells 
into the circulation or alternatively part of the growing 
metastatic cells are eliminated by the host-immune system 
and their residues are then detected in the circulation. 
Therefore, in accord with the present invention, it has been 
shown that using a solid phase radioimmuno assay system 
and pectin coated plates, it is possible to detect the galactose 
binding receptor of the present invention in serum after the 
injection of metastatic cells. FIG. 2 shows a high correlation 
between the amount of the receptor in the blood and the 
number of metastatic nodules in the lungs, after seven and 
ten days post injection (r=0.941 and 0.983 respectively). 

To generalize the findings with the F4T07 cells, applicant 
analyzed B16 melanoma systems. B16-F1 cells were 
injected intravenously and 17 days post injections the blood 
was drawn from the mice. The mice were then sacrificed and 
the lungs removed and the number of tumor nodules 
counted, the data being shown in FIG. 3. 

More specifically, lxlO 3 cells were injected intrave- 
nously. Mice were sacrificed at 17 days post injection and 
the nodules per lung were measured according to methods 
set forth above for spontaneous metastasis. 

Referring to FIG. 3, each point represents the median of 
four to eight mice by the Mann Whitney U test (P less than 
0.01) on all days for the B16F1 cells. Simultaneously, the 
blood serum was collected and the solid phase radio immu- 
noassay procedure was performed utilizing the pectin coated 
plates made in accordance with the present invention and 
monoclonal antibodies generated in rabbits against the 
galactose binding site of CBPs (50 pglOO ul) per well. A 
sample of 50 microliters of serum was tested three times in 
triplicate and each value of antibody found corresponded to 
12 h counts per minute and represents the average plus or 
minus the standard error. 

The comparison between the number of lung nodules with 
the serum level of the galactose binding site from each 
individual mouse is highly correlative wherein r=0.893 as 
shown in FIG. 3. This data strongly supports the initial 
observation as presented in FIG. 2. 

In view of the above experiments, it is clear that the 
present invention provides a simplified diagnostic tool for 
screening and monitoring the existence of metastasizing 
tumor cells in the circulation thereby allowing detection and 
monitoring of circulating tumor cells before and after 
removal of the primary tumor. Hie present invention makes 
it possible to detect the efficiency of chemotherapy treat- 
ments in eliminating metastatic spread. 

In accord with another feature of the present invention, 
there are provided therapeutic methods for the treatments of 
metastatic disease, based upon the galactose binding site of 
the present invention. As shown in the experimental series, 
metastatic cells express CBPs which include the galactose 
binding site. The CBPs play a role in cellular interactions 
leading to the formation of metastatic nodules. In accord 
with one therapeutic method, a peptide corresponding to the 
galactose receptor is synthesized and injected into an 
animal, where it acts as an antigen to trigger the formation 
of antibodies. Since the peptide which is injected is entirely, 
or primarily comprised of the active GBP receptor site, it is 
quite effective in generating antibodies which are highly 
specific for the galactose binding receptor of CBPs. 

These antibodies bind to the surface of circulating tumor 
cells. The presence of antibodies both inhibits the agglom- 
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eration of cells at tissue sites and hence prevents metastasis, 
and also can mark the cells for destruction by the immune 
system. 

Previously, immunotherapeutic treatments for cancers 
5 have been attempted wherein various peptides have been 
injected into patients to elicit immune responses. These 
therapies have not been successful. It is believed that this 
lack of success is a result of the fact that the prior art peptide 
materials did not generate an effective level of active anti- 
10 bodies. The receptor of the present invention is highly 
specific and will induce the generation of very active anti- 
bodies. Also, in a most preferred form of the present 
invention, the peptide is administered in conjunction with an 
immune system adjuvant The adjuvant intensifies the 
15 body's response to the peptide, causing the generation of a 
very high level of antibodies. While some of these antibod- 
ies will attack the administered peptide, the excess will 
attach to metastatic cells and prevent their aggregation; 
additionally, the antibodies will mark the metastatic cells for 
20 destruction of macrophage and T-ccll attack. There are a 
number of adjuvants well known to those of skill in the art, 
including Freud's Complete Adjuvant (CFA) and such mate- 
rials may be used in the practice of the present invention. 
One adjuvant material having particular utility is that dis- 
25 closed in co-pending U.S. patent application Ser. No. 
08/087,628, the disclosure of which is incorporated herein 
by reference. 

As described, the antibodies may be directly raised in the 
body of the patient undergoing therapy, in which instance 

30 the peptide will function in the manner of a vaccine. In other 
instances, the antibodies may be generated in another animal 
and harvested for subsequent use as a therapeutic material. 
In further embodiments of this particular aspect of the 
invention, monoclonal technology may be applied to the 

35 preparation of the antibodies. 

In other embodiments, the principles of the present inven- 
tion may be applied toward an extracorporeal therapy for 
removing metastatic cells from the blood stream, based upon 
the presence of the galactose receptor therein. As described 

40 above, the receptor binds to carbohydrates having galactose, 
or galactose containing polysaccharides therein; similarly, 
antibodies may be readily developed to the specific galac- 
tose receptor. In accord with the present invention, a carbo- 
hydrate or antibody which binds the receptor is supported on 

45 a plate, column packing, capillary bed or the like and the 
patient's blood is shunted through the supported material. 
The tumor cells which include the galactose receptor will 
bind to the support and be retained. In this manner, these 
cells which would otherwise metastasize in the body, are 

50 removed. 

Yet another therapeutic methodology is made possible by 
the present invention. There is provided an agent which 
binds to the galactose receptor in vivo. In this therapeutic 
approach, a relatively high molecular weight material hav- 

55 ing the ability to bind to the receptor is introduced into a 
patient's bloodstream. The material recognizes the 
galactose-binding site on metastatic cells and attaches 
thereto. This binding interferes with subsequent cell-cell and 
cell-substrate interactions preventing agglomeration and 

60 metastasis. The high molecular weight of the material 
retards its clearance from the blood. 

One particularly preferred material comprises a galactose 
material bound to a polymer. The polymer should be bio- 
compatible, and it has been found that a molecular weight 

65 range of approximately 10 kilodalton will preserve the 
proper balance between solubility in the bloodstream and 
retardation of clearance. 
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Referring now to FIG. 4, there is shown one particular another, as well as with other therapies. The present inven- 

therapeutic material. This material comprises lactose, which tion makes possible a diagnostic system wherein the pres- 

is a disaccharide of galactose and glucose, bound to a ence of metastatic cells may be detected in a patient for 

polymeric chain. As shown, the polymeric chain is a cellu- purposes of diagnosing disease and monitoring the effec- 

lose based polymer such as cellotriose, and as indicated, still 5 tiveness of therapies. The invention also provides an immu- 

furthcr units may be bound to the chain to increase its notherapeutic method and a synthetic therapeutic agent for 

molecular weight In the FIG. 4 illustration, the glucose is controlling the actions of metastatic cells in a patient, as well 

shown as bound to the polymeric chain by an ether linkage. ^ ^ cxtra corp oreal therapy for eliminating such cells. All 

It is to be understood that coupling may be accomplished via of the forcgoing „ bascd upon the identification of a 

other types of chemical bonds. 10 gaUctose receptor which is associated with, and 

Other therapeutic agents may be prepared in accord with $ibk f mc action of mc Astatic cells, 

the present invention. For example, the polymeric portion of r . «_ . , _ ^ „ f 

the molecule may be constituted by a variety of other H will be appreciated that in view of the disclosure and 

polymers having the requisite biocompatibiUty and solubil- discussion herein, variations of the therapies and methods 

ity properties. Toward that end, other carbohydrate 15 described, as well as new therapies and methods, will be 

polymers, peptides and the like may be employed, as well as readily apparent to one of skill in the art The foregoing 

synthetic polymers. The sugar portion of the agent may, as drawings, discussion and examples are merely meant to be 

noted previously, be constituted by galactose, or galactose illustrative of particular aspects of the present invention, and 

containing polysaccharides. are not meant to be limitations upon the practice thereof. It 

The various therapeutic methods of the present invention 20 is the following claims, including all equivalents, which 

may be used either singly or in combination with one define the scope of the invention. 



SEQUENCE LISTING 

( 1 ) GENERAL INFORMATION: 

( i i i ) NUMBER OF SEQUENCES: 6 



( 2 ) INFORMATION FOR SEQ ID NO; 1: 

( i ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 25 amino addi 
( B ) TYPE: amino add 
( C ) STRANDEDNESS: Not Relevant 
( D ) TOPOLOGY: Not Relevant 

( x t ) SEQUENCE DESCRIPTION: SEQ ID NO: I: 

tie Val Cyi Aia Thr Lys Leo Hii A»n Ain Trp Ol y Arg Gin OU Arg 

1 5 10 15 

Oln Ser Val Phe Pro Phe Olo Scr Gly 
2 0 2 5 



( 2 ) INFORMATION FOR SEQIDN02: 

( i ) SEQUENCE CHARACTERISTICS: 

< A ) LENGTH: 38 amino acids 
( B ) TYPE: amino add 

< C ) STRANDEDNESS: Not Relevant 
( D ) TOPOLOGY: Not Rdcrsat 

( x i ) SEQUENCE DESCRIPTION: SEQ ID N02: 

His Phe Asa Pro Arg Phe Ain Olu Ain Asa Arg Arg Val lie Val Cyi 

\ 5 10 15 

Ain Thr Lyi Leu Hii Ain Ain Trp Oly Arg Oln Gin Arg Oln Scr Val 

2 0 2 5 3 0 

Pbe Pro Phe Olu Ser Oly 

3 5 



( 2 ) INFORMATION FOR SEQ ID N03: 

( i ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 6 amino ackb 
( B ) TYPE: amino acid 
( C ) STRANDEDNESS: Not Relevant 
( D ) TOPOLOGY: Not Relevant 
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-continued 



( x i ) SEQUENCE DESCRIPTION: SEQ ID N03: 

lie Val Cyi Am Tb i Ly i 

1 5 



( 2 ) INFORMATION FOR SEQ ID NO* 

( i ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: A amino adds 
( B ) TYPE: amino acid 
( C ) STRANDEDNESS: Not Rdeva* 
( D ) TOPOLOGY: Not Relevant 

( i i ) SEQUENCE DESCRIPTION: SEQ ID NO*: 

Val Phe Pro P b « 
1 



( 2 ) INFORMATION FOR SEQ ID N05: 

( i ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 6 amino acid* 
( B ) TYPE: anamo acid 
( C ) STRANDEDNESS: Not RckvaxX 
(D ) TOPOLOGY: Not Relevant . 

( % i ) SEQUENCE DESCRIPTION: SEQ ID NO J: 

Trp Gly Atg Glu Glu Arg 

1 5 



( 2 ) INFORMATION FOR SEQ ID NO*: 

( i ) SEQUENCE CHARACTERISTICS: 
( A ) LENGTH: 13 annuo ackfa 
( B ) TYPE: amino acid 
( C ) STRANDEDNESS: Not Relevant 
( D ) TOPOLOGY: Not Relevant 

( x i ) SEQUENCE DESCRIPTION: SEQ ID NO--6: 

Hii Phe Aid Pro Arg Phe An GIo Asn Aio Atg Arg Val 

1 5 10 



I claim: which consists of the amino acid sequence (SEQ ID No:6) 

1. A galactose-specific, carbohydrate binding polypeptide His, Phe, Asn. Pro, Phe, Asn, Glu, Asn, Asn, Arg, Arg, Val, 

which consists of the amino acid sequence (SEQ ID No;l): in which the Val is joined to the He of the amino acid 

J. \ r i A ' f •» t_r * a ^ n 45 sequence (SEQ ID No:l) He, Val, Cys, Asn, Thr, Lys, Leu, 

He Val, Cys, Asn Thr, Lys, Leu, His, Asn, Asn, Trp, Gly, His, Asn, Asn, Trp, Gly, Arg, Glu, Glu, Arg, Gin, Ser, Val, 

Arg, Glu, Glu, Arg, Gin, Ser, Val, Phe, Pro, Phe, Glu, phe, Pro, Phe, Glu, Ser, Gly. 

Ser, Gly. 

2. A galactose-specinc, carbohydrate binding polypeptide ***** 
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Barry J. Schindler 
Tel. 973-360-7944 
schindlerb@gtlaw.com 



April 30, 2007 



VIA FEDEX AND ELECTRONIC MAIL 



David P. Halstead, Ph.D. 

Ropes & Gray LLP - Fish & Neave IP Group 

One International Place 

Boston, MA 02110-2624 

(617) 951-7615 (phone) 

(617) 951-7050 (fax) 

Re: United States Patent Application Number 10/657,383 

Dear Mr. Halstead: 

We are patent counsel for Dr. Piatt. We are in receipt of your letter of 
April 20, 2007. This letter requests that our client, Dr. David Piatt, execute a 
Declaration under 37 C.F.R. §1.131, and a Supplemental Declaration and 
Declaration of Added Inventor with respect to the above-captioned patent 
application. 

Upon recipient of your letter, we reviewed the patent prosecution history 
of the above-captioned application. We discovered that your requests to Dr. Piatt 
are apparently part of an effort to respond to a Final Office Action issued in this 
case on November 22, 2006 - almost 5 months prior to the date of your letter. 

We were shocked and dismayed to discover that, although your client 
and/or the attorneys of record in this application knew of this final office action as 
early as November 22, 2006, your request to Dr. Piatt was made nearly 5 months 
after publication of this rejection. 

We are further dismayed that your office made no effort to expedite 
receipt of these papers by our client— instead, choosing a slower method of 
mailing (registered mail). Finally, we are disappointed that your office did not 
even provide the pending November 22, 2006 office action to Dr. Piatt as a 
courtesy. 

Based upon your request, we will need adequate time to review and 
respond to your request that Dr. Piatt be named an inventor. Your request that Dr. 
Piatt respond to you on the question of inventorship within 2 weeks (e.g. by May 
4, 2007) is plainly unreasonable for such a complex legal and factual question. 

Greenbe^rf?r?| {ftffflowyfiPSL | Met Life Building | 200 Park Avenue | New York, NY 10166 | Tel 212.801.9200 | Fax 212.801.6400 
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7 ^his letter thus cannot be considered to constitute a refusal by Dr. Piatt to 
sign the relevant Declaration under 37 C.F.R. §1.131, Supplemental Declaration 
and Declaration of Added Inventor. Dr. Piatt will make a good - faith effort to 
timely review your request, and we anticipate that Dr. Piatt will be able to 
substantively respond to your request by May 18 th , 2007. 



Sincerely, 




Barry Schindler 

BJS/dj 



NJ 226223440V1 V2&2007 , . 
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May 18, 2007 



VIA FEDEX. ELECTRONIC MAIL AND FACSIMILE 



David P. Halstead, Ph.D. 

Ropes & Gray LLP - Fish & Neave IP Group 

One International Place 

Boston, MA 02110-2624 

(617) 95 1-76 15 (phone) 

(617) 951-7050 (fax) 

Re: United States Patent Application Number 10/657,383 

( "383 Application") 

Dear Mr. Halstead: 

As a follow up to our letter of April 30, 2007, this letter responds 
to your request of April 20, 2007 that Dr. Piatt: 

1) Sign a Supplemental Declaration pursuant to 37 CFR 1.67 so as 
to be added to U.S. Patent Application No. 10/657,508 as an 
inventor; 

2) Sign a Declaration of Added Inventor under 37 CFR 1.48(a) 
indicating that Dr. Piatt was omitted from the above-identified 
application inadvertently as well as without deceptive intent on 
his part; 

3) Sign an Assignment assigning all of Dr. Piatt's putative rights as 
a co-inventor of the above-captioned application to Prospect 
Therapeutics, Inc. ("Prospect"); and . 

4) Sign a Declaration under 37 CFR 1.131 indicating that the 
invention claimed in the above - captioned application was 
invented jointly by Dr. Yan Chang and Dr. Piatt prior to March 
27,2001. 

For each of the reasons indicated below, Dr. Piatt cannot execute any of the 
documents listed in paragraphs 1) - 4) above. Accordingly, this letter serves as a 
refusal of Dr. Piatt to sign the above documents for each of the reasons listed 
below. Any attempt by Dr. Yan Chang or Prospect to assert in the prosecution of 
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the above-captioned application that Dr. Piatt be added as an inventor to the 
above-captioned application pursuant to 37 CFR 1.48(a)(3) must therefore include 
the entirety of this letter (including attached exhibits A - C). 

Background 

U.S. patent application Serial No. 10/657,383 (the " '383 application' 5 ) 
claims priority to Provisional Application No. 60/299,991 and is a 
continuation of Nonprovisional Patent Application No. 10/176,235, now U.S. 
Patent No. 6,680,306. That patent is currently under inter partes 
reexamination as Reexamination No. 95/000,074. ( c, 074 Reexam 
proceeding"). 

Claim 1 in the '074 Reexam proceeding is as follows: 

1. A method for enhancing the efficacy of an oncolytic 
chemotherapeutic in a patient, said method comprising 
administering to said patient, prior to or concomitant with said 
oncolytic chemotherapeutic, a therapeutically effective amount of a 
carbohydrate that binds to a galectin; and administering said 
oncolytic chemotherapeutic to said patient. 

Claim 1 of the 4 3 83 application is as follows: 

1 . A method for enhancing the efficacy of a therapeutic treatment 
for cancer in a patient, said therapeutic treatment being selected 
from the group consisting of : chemotherapy, radiation therapy, 
surgery, and combinations thereof, said method comprising the 
steps of: 

Administering to said patient a therapeutically effective 
amount of a carbohydrate which binds to a galectin; and 
Administering said therapeutic treatment to said patient. 

Based upon a comparison of the broadest pending claims in the '074 
Reexam proceeding and '383 application, the primary difference in claim 
scope between the two is that Claim 1 in the '074 Reexam proceeding is 
limited to efficacy of an oncolytic chemotherapeutic administered prior to or 
concomitant with a carbohydrate that binds to a galectin. Claim 1 of the 
'383 application is broader and only recites the administration of a treatment 
selected from "the group consisting of chemotherapy, radiation therapy, 
surgery, and combinations thereof with a carbohydrate that binds to galectin. 

Prospect's predecessor-in-interest GlycoGenesys, Inc. requested that Dr. 
Piatt sign similar assignments and declarations as a newly-added inventor in 
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the '074 Reexam patent. For the reasons stated in the '074 Reexam 
proceeding prosecution history, Dr. Piatt could not do so. 1 These reasons are 
incorporated by reference and apply with equal force to the current request 
made in the above-captioned prosecution. As shown below, Dr. Piatt's 
actions are consistent with the underlying policies and requirements of good 
faith and candor in submitting documents to the Patent Office. 

In the 37 CFR 1.131 declaration that you submitted to Dr. Piatt 
("submitted '131 declaration") 2 , Yan Chang states that he is a "co-inventor" of 
the pending claims of the '383 application. The submitted '131 declaration 
bases this assertion on two Exhibits — Exhibit A and B (collectively the 
"Piedmont Study") — to allege co-inventorship of the '383 application's 
claimed invention. More specifically, Exhibit A of the submitted '131 
declaration is the protocol design for the Piedmont Study. Exhibit B of the 
submitted '131 declaration is a series of table(s) displaying results from the 
Piedmont Study. 

This Piedmont Study is the same reference that Yan Chang attempted to 
use in the '074 Reexam proceeding to antedate U.S. Patent No. 6,645,946 
("Klyosov"). For the same reasons put forth in the '074 Reexam proceeding, 
the Piedmont study does not establish Yan Chang's inventorship or co- 
inventorship of the claims of the '383 application. Nor does the Piedmont 
study establish inventorship per se of the '383 application's claims. 

First, Yan Chang is not an inventor of any of the claims of the '383 patent 
because Yan Chang was not substantively involved with the Piedmont Study. 
Paragraph 3 of the submitted '131 declaration indicates that the Piedmont 
Study was "a protocol design for a study, carried out at our direction". 
However, Yan Chang was not substantively involved in the design of the 
Piedmont Study. If anything, Yan Chang was merely the information conduit 
between Drs. Piatt and Nir and the Piedmont contract research laboratory. 

As detailed in the attached Exhibit C that was submitted in the '074 
Reexam proceeding, the Piedmont Study was not conceived by Yan Chang. 3 
Rather, the Piedmont Study was conceived by Dr. Piatt and Dr. Raphael Nir. 
This was seconded by Dr. Vodek Sasak, who stated that "after reviewing the 



1 Pro-Pharmaceuticals' January 18, 2006 third-party submission and selected associated exhibits in the '074 
Reexam Proceeding is attached as Exhibit A. 

2 Your letter to David Piatt of April 20, 2007 with associated papers is attached as Exhibit B. Specifically, 
your letter as attached includes the following documents: Declaration Under 37 CFR §1.131 ("Submitted 
1.131 Declaration"); Supplemental Declaration ("Submitted Supplemental Declaration"); Declaration of 
Added Inventor ("Submitted Declaration of Added Inventor"); and Assignment ("Submitted Assignment"). 

3 Pro-Pharmaceuticals' July 13, 2005 third-party submission and associated exhibits in the '074 reexam 
proceeding is attached as Exhibit C. 
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claims in United States Patent No. 6,680,306, I conclude that Yan Chang did 
not contribute as an inventor to any of the claims that issued in this patent"). 
Piatt 4 , Sasak 5 , and Nir 6 all testified in the '074 Reexam proceeding that Yan 
Chang was not involved whatsoever with the protocol and study that forms the 
basis for the submitted '131 declaration. 

Faced with this evidence in the '074 reexam proceeding, Yan Chang 
simply requested that Dr. Piatt be added as an inventor. This appears to be the 
same approach now adopted by Yan Chang in the '383 application. For the 
same reasons that the Piedmont Study does not support Yan Chang's claims of 
inventorship in the '074 Reexam proceeding, the Piedmont Study does not 
support Yan Chang's allegations of inventorship of the '383 application. 

Second, the Piedmont Study itself does not establishes invention of the 
claimed invention of the '383 application prior to March 21, 2001. As 
described in the submitted 1.131 declaration, the Piedmont Study was 
"designed to test the efficacy of interferon-2B (IFN-a-2b), GBC590B, and 
combinations thereof in a pancreatic carcinoma xenograft mouse model. IFN- 
a2b is an oncolytic cytokine, and GBC590B is a modified pectin" (Submitted 
1.131 Declaration at f3). However, interferon is not classifiable as 
chemotherapy 7 , radiation therapy or surgery — the required limitation of the 
claims of the '383 application. Since the Piedmont Study does not disclose 
the use of chemotherapy, radiation therapy or surgery or combinations thereof 
in conjunction with a carbohydrate which binds to a galectin, the Piedmont 
Study does not support Yan Chang's assertions of previous invention of the 
claims of the '383 application made in the submitted 1.131 declaration. 

Finally, as detailed at Exhibit B, pages 20 - 26, the Piedmont Study does 
not support the assertion that co-administration of a polysaccharide enhanced 
the efficacy of chemotherapy, radiation or surgery. According to the results of 
the Piedmont Study, tumors in mice treated with interferon actually grew at a 
faster pace than tumors in the mouse control group. Furthermore, the 
testimony of both Dr. Piatt and Dr. Nir establishes that the report was not done 
to test the efficacy of interferon; rather, the report was done for the purpose of 
determining the ability to lower toxicity of cancer treatments by use of 
carbohydrates in conjunction with interferon. Consequently, the Piedmont 



4 Exhibit C, Tab D 

5 Exhibit C, Tab E 

6 Exhibit C, Tab C 

7 Interferon is not chemotherapy nor a chemotherapeutic agent. See Affidavit of Dr. Carlos Estuardo 
Aguilar-Cordova at Exhibit C, Tab A, Paragraph (1); Affidavit of Dr. James R. Zabrecky at Exhibit C, Tab 

B, passim. 
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Study does not disclose the required limitation of the pending claims of the 
'383 application. 

1) Dr. Piatt Cannot Sign The Submitted Supplemental Declaration So As 
To Be Added To U.S. Patent Application No. 10/657,508 As An 
Inventor. 

37 CFR 1.67 provides, in relevant part: 

(a) The Office may require, or inventors and applicants may submit, a 
supplemental oath or declaration meeting the requirements of § 1.63 or § 1.162 to 
correct any deficiencies or inaccuracies present in the earlier filed oath or 
declaration. 

(1) Deficiencies or inaccuracies relating to all the inventors or applicants (§ 1.42, 
1.43, or § 1.47) may be corrected with a supplemental oath or declaration 
signed by all the inventors or applicants. 

(2) Deficiencies or inaccuracies relating to fewer than all of the inventor(s) or 
applicant(s) (§ 1.42, 1.43 or § 1.47) may be corrected with a supplemental 
oath or declaration identifying the entire inventive entity but signed only by 
the inventor(s) or applicant(s) to whom the error or deficiency relates. 

(37 CFR 1.67)(emphasis added) 

In the present matter, the submitted Supplemental Declaration states that 
"I believe the inventor(s) named below to be the original and first inventor(s) of 
the subject matter which is claimed and for which a patent is sought..." and then 
lists Yan Chang and Dr. Piatt as co-inventors (1.67 Declaration, p.l). 

Dr. Piatt cannot sign this Submitted Supplemental Declaration as he does 
not believe that Yan Chang is an original or first inventor of the invention claimed 
in the '383 application. Dr. Piatt has not seen any documentary evidence 
associating Yan Chang with the Piedmont Study that purportedly shows Yan 
Chang as co-inventor of the pending claims. The only support offered by Yan 
Chang to establish his inventorship is the Piedmont Study. As established above, 
the Piedmont Study supports neither Yan Chang's inventorship claim nor prior 
invention of the '383 application claims per se. Thus, Dr. Piatt is precluded from 
signing the submitted Supplemental Declaration. 

In addition, there is no indication that Dr. Sasak, who appears to still be an 
inventor of record (and thus a part of the inventive entity associated with) the '383 
application claims, is listed as a part of this "complete inventive entity" in the 
Submitted Supplemental Declaration. As Dr. Sasak is not identified as part of the 
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complete inventive entity, the Submitted Supplemental Declaration is inaccurate 
and cannot be signed by Dr. Piatt. 

2) Dr. Piatt Cannot Sign The Submitted Declaration of Added Inventor 
Indicating That Dr. Piatt Was Omitted From The Above-Identified 
Application "Inadvertently" 

37 CFR 1.48(a) relates to correction of inventorship in a pending patent 
application and provides, in relevant part: 

(a) Nonprovisional application after oath/declaration filed. If the inventive entity 
is set forth in error in an executed § 1.63 oath or declaration in a nonprovisional 
application, and such error arose without any deceptive intention on the part of 
the person named as an inventor in error or on the part of the person who 
through error was not named as an inventor, the inventorship of the 
nonprovisional application may be amended to name only the actual inventor or 
inventors. Amendment of the inventorship requires: 

(37 CFR 1.48(a)(emphasis added) 

The Submitted Declaration of Added Inventor states that "I was inadvertently 
omitted as an inventor in the above-identified application." As Dr. Piatt does not 
have any personal knowledge as to the background facts that previously occurred 
with Yan Chang's signed declaration — e.g. whether he was inadvertently omitted 
from the current inventive entity of Sasak and Yan Chang ~ he cannot make such 
a statement to the Patent and Trademark Office. In addition, based on the 
attached Exhibits and the details contained in this letter, Dr. Piatt believes that his 
original "omission" as an inventor occurred with deceptive intent. 

3) Dr. Piatt Cannot Sign the Submitted 1.131 Declaration Declaring 
That The Invention Claimed In The '383 Application Was Invented 
Jointly By Yan Chang And Dr. Piatt Prior To March 27, 2001. 

37 CFR 1.131 provides, in relevant part: 

(b) The showing of facts shall be such, in character and weight, as to establish 
reduction to practice prior to the effective date of the reference, or conception of 
the invention prior to the effective date of the reference coupled with due 
diligence from prior to said date to a subsequent reduction to practice or to the 
filing of the application. Original exhibits of drawings or records, or 
photocopies thereof, must accompany and form part of the affidavit or 
declaration or their absence must be satisfactorily explained. 

37 CFR §1.131 (emphasis added) 
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Dr. Piatt cannot sign the submitted 1.131 Declaration because the 
Piedmont Study does not meet the requirement of an original exhibit of records 
proving prior inventorship. This is detailed above and is summarized below: 

First, Paragraph 1 of the submitted 1.131 Declaration declares "We are the 
co-inventors of the above-mentioned patent which teaches and claims methods of 
enhancing the efficacy of cancer therapies."; and Paragraph 6 declares "The 
results described in paragraph 4 were obtained in the United States through 
experiments performed by us in collaboration with researchers working under our 
direction, and were obtained in a report dated prior to March 27, 2001." These 
statements are factually incorrect as the c 383 application is an application for 
patent, not an issued patent. In addition, Yan Chang is not a co-inventor of the 
claims of the '383 application, as Yan Chang was not involved in developing the 
Piedmont Study protocol beyond a cursory role as a "pair of hands". 

Second, the submitted 1.131 Declaration declares that Piatt and Yan 
Chang completed "the claimed invention" prior to March 27, 2001. However, as 
detailed above, Exhibits A and B of the submitted 1.131 declaration (aka the 
"Piedmont Study") do not establish that conception of the pending claims of the 
'383 application was "completed" prior to March 27, 2001. 

4) Dr. Piatt Cannot Sign The Submitted Assignment Assigning All Of 
Dr. Piatt's Putative Rights As A Co-inventor Of The Above- 
Captioned Application To Prospect Therapeutics, Inc.("Prospect") 

Finally, Dr. Piatt cannot sign the submitted Assignment. The submitted 
Assignment states that "I, David Piatt, together with co-inventor Yan Chang..." 
As detailed above and in the attached Exhibits, Yan Chang is not an original or 
first inventor of the claims of the '383 application. Thus, Dr. Piatt cannot sign a 
statement indicating such co-inventorship status. 



Sincerely, 




Barry Schindler 



BJS/dj 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Requester: 



Pro-Pharmaceuticals, Inc. 



Reexamination of: 



U.S. Patent No. 6,680,306 



Art Unit: 



1623 



Reexam Control No.: 



95/000,074 



Examiner: Maier, L. 



Attorney Docket No..: 13192-127 



Mail Stop Inter Partes Reexam 

Central Reexamination Unit 

Office of Patent Legal Administration 

United States Patent and Trademark Office 

P. O.Box 1450 

Alexandria, VA 22313-1450 



CERTIFICATE OF MAILING (37 C.F.R. 1.8(a)) 



I hereby certify that this correspondence is being deposited with the United 
States Postal Service as first-class mail in an envelope addressed to: Mail 
Stop Inter Partes Reexam, Central Reexamination Unit, Office of Patent, 
Legal Administration, United States Patent and Trademark Office, P. O., 
Box 1450, Alexandria, VA 22313-1450 on the date set forth below. 



Date of Signature And Mail 
Deposit 



January 18, 2006 



By: 



Reg/No. 32,938 
Attorney For Requester 



CERTIFICATE OF SERVICE 



I hereby certify that a true copy of Requester's Reply to GlycoGenesys 1 Response dated 
December 19, 2005 to an Office Action dated October 18, 2005 was served upon GlycoGenesys, 
Inc. through its attorneys, Ropes and Gray (Attorney of record in patent '306) located at One 
International Place, Boston MA, via first class mail on January 18, 2006. 



Dated: January 18, 2006 




Reg. No. 32,938 
Attorney For Requester 
Pro-Pharmaceuticals, Inc. 

REPLY-A 

Sir: 

Requester files this Reply which addresses arguments proffered by GlycoGenesys, the 
patent owner of US Patent No. 6,680,306 in their response to the Office Action mailed October 
18, 2005. 
Amendments 

Requester takes note that certain claims have been amended while others have been 
canceled, and still others have been added. Requester strongly suggests that the newly added 
claims (i.e., claims 24-44) demonstrate what is wrong with the originally issued claims. 

Grounds #1 & 2 

Claims 1, 3, 4, and 17-21 are rejected under 35 U.S.C. § 103(a) as being unpatentable 
over the Klyosov '946 Patent. The '946 Patent was filed on March 27, 2001, and does not claim 
priority to an earlier application. 
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Claims 1, 3, 4, and 17-21 are rejected under 35 U.S.C. § 102(e) as anticipated by the 
Klyosov '957 Publication. Claims 1, 3, 4, and 17-21 are rejected under 35 U.S.C. § 103(a) as 
unpatentable over the Klyosov '957 Publication. The Klyosov '957 Publication claims priority 
to a provisional application filed September 4, 2001, and to the utility application filed March 27, 
2001 that issued as the Klyosov '946 Patent addressed above 1 . 

I. THE KLYOSOV '946 PATENT DISCLOSES THE ADDITIONAL CLAIM 
LIMITATION OF "INHIBITING GROWTH OF TUMOR" AND THUS 
ANTICIPATES THE REJECTED CLAIMS __ 

At page 2 of the October 18, 2005 Office Action, the Examiner states that, in view of the 
amendment to the claims that added the additional limitation of "inhibiting growth of tumor," the 
Examiner does not adopt the Requester's rejection that claims 1, 3, 4, 17 and 20 based on the 
Klyosov 946 patent are anticipated under 35 U.S.C. § 102(e). The Examiner's reason is that the 
"amendment regarding inhibiting the growth of a tumor presupposes a tumor in the patient that is 
treated. The mice treated in the reference [the Klyosov '946 Patent] are healthy." Requester 
respectfully requests reconsideration. 

Col. 6, lines 34 through 36 of the Klyosov 946 patent expressly discloses the following: 
"The use of galactomannan administered in a mixture with a toxic agent can be applied to a wide 
range of agents and is restricted to anti-tumor or anti-cancer agents " [emphasis added]. The law 
is clear that the disclosure of a patent is not limited to the examples but, rather, to the complete 
specification. See Atlas Powder Co. v. Ireco Inc., 190 F.3d 1342, 1347 (Fed. Cir. 
1999)(anticipation requires only that a single, prior art document describe every element of the 
claimed invention, either expressly or inherently, such that a person of ordinary skill in the art 
could practice the invention without undue experimentation). If a patent was limited to only 

1 For ease of reference the Klyosov '956 Patent and Klyosov '957 Publication collectively will be referred to as the 
"Klyosov Prior Art References" 
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what it discloses in the examples then the '306 Patent would be invalid because it does not 
disclose any examples. 

Exhs. 1-7 is a compilation of articles that expressly disclose that an "anti-tumor" agent is 
an agent that inhibits the growth of tumors. For example, Exhs. 1 - 5 relate to experiments 
where mice, which had a tumor, were treated with a compound. Exhs. 1 - 5 expressly state that 
the "anti-tumor activity" was measured. Exh 6 expressly states that "in this project, we will 
explore a new type of anti-tumor agent , which possesses the inhibitory effect of both the blood 
vessels and tumor cells " [emphasis added]. Finally, Exh 7 is a portion from Sigma-Aldrich's 
website - a Life Science and High Technology company that specializes in providing 
biochemical and organic chemical products and kits used in scientific and genomic research, 
biotechnology, pharmaceutical development, the diagnosis of disease and as key components in 
pharmaceutical and other high technology manufacturing. Under the category of "Antitumor 
agents," the agents are described as inhibiting tumor growth. 

Consequently, the Klyosov '946 Patent expressly discloses that the method can be used 
for "inhibiting growth of tumor in a patient" as now claimed in the pending reexamination 
claims. For this reason, Requester respectfully requests that the Examiner reinstate the earlier 
rejection of claims 1, 3, 4, 17 and 20 based on the Klyosov '946 Patent as anticipated under 35 
U.S.C. § 102(e). 

II. PATENTEE FAILS TO ANTEDATE THE KLYOSOV '946 PATENT AND 
KLYOSOV '957 PUBLICATION 

It is clear from Patentee's papers that Patentee has not made any substantive arguments to 

overcome the pending rejections based on the Klyosov Prior Art References. Instead, throughout 

its papers, Patentee has attempted to antedate these references. The failure of Patentee to be able 



4 



to antedate these references is dispositive because the cited references remain as prior art and the 

Examiner's rejections should be maintained. 

As a brief background of Patentee's attempt to antedate these references, Patentee 

previously submitted a declaration under 37 C.F.R. §1.131 from Yan Chang (the "6/13/05 Chang 

1.131 Declaration"), arguing that the presently claimed subject matter was conceived and 
reduced to practice prior to the filing date of the '946 Patent. Consequently, based on this 
premise, the Klyosov Prior Art References would allegedly no longer be available as prior art 
against the '306 Patent. 

In the October 18, 2005 Office Action, the Examiner responded to Patentee's declaration 
under 37 C.F.R. §1.131 and found the 1.131 declaration defective for several reasons. First, at 
page 4, the Examiner found that the declaration was deficient because it was signed by fewer 
than all the inventors. The Examiner also indicated that the declarations submitted by the 
Requester indicate that David Piatt is an inventor of the experiment relied on by Patentee in the 
declaration. 

Second, at page 5, the Examiner noted that 37 C.F.R. §1.131 called for "original records 
or photocopies thereof to support the claimed date of invention," and Patentee failed to submit 
either. Third, at page 5, the Examiner further noted "that there is insufficient explanation of the 
data presented" in the 6/13/05 Chang 1.131 Declaration. Fourth, at page 5, the Examiner noted 
that "claims have been amended wherein 'enhanced efficacy' is manifested in inhibition of 
tumor growth. The Chang declaration does not address tumor inhibition, per se. That is, there is 
no observation of tumor size. Neither is there any exhibit demonstrating conception, much less 
reduction to practice, of a galectin-binding agent to enhance surgical treatment." Fifth, at pages 
5-6, the Examiner adopted the arguments that "IFN is a biologic agent and not a 
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chemotherapeutic." Finally at page 6, the Examiner noted that report "from which the data in the 
Chang Declaration appear to be taken" "includes an analysis of the data with the conclusion that 
the combination of agents does not demonstrate efficacy and that any long term responders are 
' likely because of biological variation in the response of tumor-bearing mice to an agent that 
produces a variable level of efficacy/" As such, the Examiner concluded that the "Chang 
declaration fails to demonstrate conception of the invention before [March 27, 2001]." 

In response to the Examiner's rejections, in its December 19, 2005 Reply, Patentee 
submitted: (a) a newly executed declaration by Yan Chang under §1.131 (the "12/19/05 Chang 
1.131 Declaration"); (b) a declaration on behalf of Patentee, signed by CEO Bradley J. Carver, 
("the Carver 1.131 Declaration"); (c) a petition under §1.183 to waive the requirement of §1.131 
to have the signature "of all the inventors;" (d) a petition under §1.324 to correct the inventorship 
of the '306 Patent by removing Vodek Sasak as an inventor and adding Dr. Piatt; and (e) a 
second petition under §1.183 to waive the requirements under §1.324 to correct the inventorship 
of the '306 Patent. 

As detailed below, Patentee has failed to submit sufficient evidence to overcome the 
Examiner's conclusion that the "Chang declaration fails to demonstrate conception of the 
invention before [March 27, 2001]." Because Patentee has failed to antedate the Klyosov Prior 
Art References, they remain valid prior art to the '306 Patent. In addition, because, Patentee has 
made no substantive arguments to overcome the pending rejections, and has failed to antedate 
the cited prior art references, the Examiner's rejections should be maintained. Requester's 
arguments are presented below. 

A. Legal Analysis 

1. The Requirements For Antedating A Reference 
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Pursuant to M.P.E.P. §715.04 "all the inventors of the subject matter claimed" may 
submit a Declaration under Section 1.131 to overcome a prior art reference." As explained in 
M.P.E.P. §715.07, "A general allegation that the invention was completed prior to the date of the 
reference is not sufficient." citing Ex parte Saunders, 1883 CD. 23, 23 O.G. 1224 (Comm'r Pat. 
1883). Similarly, a declaration by the inventor to the effect that his or her invention was 
conceived or reduced to practice prior to the reference date, without a statement of facts 
demonstrating the correctness of this conclusion, is insufficient to satisfy 37 CFR 1.131." 

Here, the Examiner has already rejected Patentee's attempt to antedate the prior art 
references through the use of the 6/13/05 Chang 1.131 Declaration because it was "declaration 
by less than all named inventors." As the Examiner noted on page 4, Chang's declaration states 
that he is a "co-inventor" and thus requires a declaration from the other inventor. In response, 
Patentee submitted a newly executed Declaration from Chang under 1.131 where he makes the 
identical statement that he is a "co-inventor" (See 1)2). In light of the Examiner's argument that 
Dr. Piatt is an inventor of the protocol of Exhibit A, Patentee now argues that Dr. Piatt should be 
named inventor of the <306 Patent (12/19/05 Reply at 7 "Patentee has concluded that Dr. Piatt 
should indeed be named as an inventor on this patent"). As conceded by Patentee, "[o]f course, 
adding Dr. Piatt as an inventor appears to add to the problem that the declaration under 37 C.F.R. 
§1.131 is not signed by all the inventors." Patentee's inability to meet the requirements of 
§1.131 to antedate the Klyosov Prior Art References is fatal to the 4 306 Patent. 

In response to this dilemma, Patentee has submitted: (a) a petition under §1.183 to waive 
the requirement of § 1 . 1 3 1 to have the signature "of all the inventors;" (b) a petition under § 1 .324 
to correct the inventorship of the '306 Patent by removing Vodek Sasak as an inventor and 
adding Dr. Piatt; and (c) a second petition under §1.183 to waive the requirements under §1.324 
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to correct the inventorship of the '306 Patent. As more fully explained below, each of these 
petitions should be denied and thus, Patentee has failed to meet the requirements for antedating 
the Klyosov Prior Art References. 

2. The Petition Under 37 C.F.R. §1.183 To Waive The Requirements 
Under 37 C.F.R. §1.131 Must Be Denied 

Patentee has also submitted a petition under 37 C.F.R. §1.183 requesting that the 

requirement under 37 C.F.R. §1.131 to submit a declaration "signed by all the inventors" u be 

waived under the present circumstances." As the record shows and more fully discussed below: 

(a) Chang did not contribute or participate in the events alleged by Patentee to constitute 

"conception;" (b) the Protocol of Exhibit A was Dr. Piatt's sole idea; (c) the protocol of Exhibit 

A relied upon by Patentee does not demonstrate "conception" of the pending claimed invention 

of the '306 Patent; and (d) as Dr. Piatt understand it, the results of the experiment showed that it 

did not work for its intended purpose. Accordingly for all the above reasons and the reasons 

explained below, the petition to waive the requirements of §1.131 should be denied. 

3. The Petition Under 37 C.F.R. §1.324 To Correct Inventorship and 
Add Dr. Piatt as an Inventor Must Be Denied 

Pursuant to M.P.E.P. §2666.03, to correct inventorship during an inter partes 

reexamination it must be done in the same manner as during an ex parte reexamination in 

accordance with M.P.E.P. §2250.02. Section 2250.02 in turn, requires a petition by "all the 

parties" to correct inventorship that satisfies the requirements of 37 C.F.R. §1.324. To satisfy the 

requirements of §1.324 the Petitioner must provide, inter alia: (a) a statement by the inventor 

sought to be added that the "inventorship error occurred without any deceptive intention on his 

or her part" (§ 1.324(b)(1)), (b) a statement by all the current inventors "agreeing to the change of 

inventorship or stating that they have no disagreement in regard to the requested change" 

(§ 1.324(b)(2)), and (c) a statement from the assignees of the inventors that submitted a statement 
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under paragraphs (b)(1) and (b)(2) agreeing to the change of inventorship in the 
patent( 1.324(b)(3)). 

As the inventor sought to be added, Dr. Piatt has not submitted a statement consenting to 
the addition of his name to this patent. In addition, as advanced by Patentee, if Dr. Piatt is a 
named inventor of the 4 306 Patent, then Patentee has also not provided "a statement from the 
assignees of the inventors" since Dr. Piatt never assigned any rights he may have in the '306 
Patent to Patentee (notwithstanding Patentee's arguments to the contrary). As more fully 
discussed below, Patentee's weak attempt to circumvent the clear requirements of §1.324 by 
filing a petition to "waive the requirements" under §1.183 is for naught as the requirements of 
§1.324 are statutorily mandated under 35 U.S.C. §256 and under the Patent Office's own rules, 
the Director cannot waive them. 

4. Once The '306 Patent Issued, The Petition Under 37 C.F.R. §1.183 To 
Waive The Requirements Under 37 C.F.R. §1.324 Is Not Proper 

Section 1.183 reads as follows: "In an extraordinary situation, when justice requires, any 

requirement of the regulations in this part which is not a requirement of the statutes may be 

suspended or waived by the Director or the Director's designee" (emphasis added). Where 

Congress has enacted a statute setting forth a particular procedure or requirement, the Director or 

Commissioner for Patents cannot waive the requirements imposed by the statute and the Patent 

Rules. Here, the Patent Act contains Sections 116 and 256 directed to the correction of 

inventorship to pending patent applications and issued patents respectively. Section 1 16, albeit 

not pertinent here, specifically allows for the addition of inventors to pending patent applications 

without their consent at the Director's discretion. In contrast, the pertinent section for the 

purposes of this reexamination is Section 256. Section 256 expressly requires that for an issued 
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patent, the inventor to be added consent before being added. Below is a brief discussion 
regarding the differences between the two. 

a. The Patent Act And The Patent Office Allow For The 
Correction Of Inventorship Without Consent Of The Inventors 
Sought To Be Added For Pending Patent Applications 

Under Section 1 16 of the Patent Act, Congress has authorized the Director of the Patent 

Office, to correct inventorship of a pending patent application without the consent of the joined 

inventor at his/her discretion. Consistent with Section 116, the Patent Office provides a 

mechanism whereby, a pending application for a patent may be prosecuted on behalf on an 

uncooperative inventor by the assignee. The same way, under certain circumstances 

inventorship may be corrected without the true inventor's assistance. The particular provision 

applicable to patent applications is 37 C.F.R §1.48. Pursuant to § 1.48(a)(2) the newly added 

inventor must submit a statement declaring that the error arose without deceptive intent on their 

part. However, § 1.48(a)(3) allows for a petition in lieu of an uncooperative newly added 

inventor's declaration ("An oath or declaration by the actual inventor... or as permitted by §§ 

1.42, 1.43 or § 1.47;"). Section 1.47 provides for a procedure specifically for "when an inventor 

refuses to sign or cannot be reached." 

b. For Issued Patents, Section 256 Of The Patent Act And The 
Patent Office's Rules Require Consent Of Inventor 

Section 256 of the Patent Act applies to the correction of inventorship to issued patents. 

Under Section 256, the Director may only "on application of all the parties and assignees" 

correct the inventorship of an erroneously named patent. Dr. Platf s consent is required and the 

Director of the Patent Office cannot waive it. Iowa State University Research Foundation, Inc. v. 

Sperry Rand Corp., 444 F.2d 406, (4th Cir. 1971). 
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In view of that, the provisions directed to correcting the inventorship of an issue patent do 
not have a comparable or analogous provision for proceeding "when an inventor refuses to sign." 
On the contrary, the reexamination provision specifically distinguishes the procedure for 
correcting the inventorship of "applications" from that of issued patents during the reexamination 
procedure. See §1.324(c)("For correction of inventorship in an application, see §§ 1.48 and 
1.497"). As such, because no provisions allow for the correction of, the inventorship of issued 
patents when the inventor refuses to cooperate, the Patent Office should reject any attempt by 
Patentee to correct the inventorship without Dr. Piatt's consent. 
B. Factual Argument 

On page 7 of its Reply, Patentee argues that "In reviewing documents for this 
reexamination, it became apparent to Patentee that Dr. Piatt might in fact be an inventor of the 
subject matter being claimed, though the earliest related application was filed some time after Dr. 
Piatt's employment with Patentee had been terminated." In addition, Patentee argued that "in 
light of the statements made in the Requester's subsequent filing, Patentee has concluded that Dr. 
Piatt should indeed be named as an inventor on this patent " As shown above, Patentee is not 
entitled to the requested relief to have the requirements waived for a Petition to correct 
inventorship under §1.324. Furthermore, as we show below, Dr. Piatt's action are consistent 
with the underlying policies and requirements of good faith and candor ins submitting documents 
to the Patent Office. 

1. Dr. Piatt Is Justified In Refusing To Sign Patentee's Oath and 
Declaration 

At page 7 of its reply, Patentee argues that "prior to filing the previous response in June, 
Patentee sent a letter with an inventor's declaration to Dr. Piatt, asking him to sign and return the 
document" and that "Dr. Piatt has not signed the previously sent declaration or the necessary 
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siaicineni" required under § i .324. Patentee then alleges that "Piatt refuses to sign the necessary 
statement" and thus Patentee filed "a petition to add Dr. Piatt as an inventor, together with a 
petition under 37 C.F.R. §1.183 to waive the requirements for a statement requiring Dr. Piatt's 
signature." Patentee's arguments are unavailing. 

a. Dr. Piatt's Consent Is Required 

As discussed above, during a inter partes reexamination, the consent and statement of the 
inventor sought to be added is a prerequisite before the Patent Office can amend the patent to 
include the new inventor. There are NO exceptions to this law. Patentee's only recourse in the 
face of an "uncooperative" inventor once the patent issues is governed by Section 256. The 
Patent Office cannot waive the statutory requirements of Section 256. In addition, on the 
evidence presented, because Chang is not a co-inventor, Dr. Piatt cannot sign the oath and 
declaration stating that he was a co-inventor of the pending claims of the '306 Patent. 

b. Requester's July 13, 2005 Reply and Declarations 
Previously on June 13, 2005, Patentee submitted a "Reply to Office Action" including a 

Declaration Under 37 C.F.R. 1.131 of Yan Chang. In that declaration Chang stated that he was a 
"co-inventor" of the pending claims of the '306 Patent. For support of his status as a "co- 
inventor" Chang attached Exhibits A and B (6/13/05 Chang 1.131 Decl. ffl]l-4). The 6/13/05 
Chang 1.131 Declaration also purported to allege that "conception" of the pending claims of the 
'306 Patent occurred prior March 27, 2001 (the effective date of the Klyosov Prior Art 
References). As described by Chang, Exhibit A referred to "a protocol design for a study, 
carried out at my and my coinventors' direction, designed to test the efficacy of interferon-a2b 
(IFN-a2b), GBC590B, and combinations thereof in a pancreatic carcinoma xenograft mouse 
model." (6/13/05 Chang 1.131 Decl. 1)3). Moreover, Exhibit B is a chart that "summarizes 
results of this study." (6/13/05 Chang 1.131 Decl. 1|4). 
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Requester submitted its response on July 13, 2005. In part, the Requester's July 13, 2005 

Reply and supporting documents revealed that Dr. Piatt alone "conceived of an idea that would 

combine GBC-590 (modified citrus pectin) and IFN for the treatment of cancer" (Exhibit D. to 

7/13/05 Reply, Piatt Decl. 1)8). Specifically, testimony was provided that the protocol that is 

attached as Exhibit A to the 6/13/05 Chang 1.131 Declaration (and subsequently again to the 

12/19/05 Chang 1.131 Declaration) was a result of discussions between Dr. Piatt and Dr. Nir 

(Platt Decl. HT18-9, Nir Decl. 1fl|2-3, 8 ("based on my recollection, Yan Chang was not involved in 

the design of our project, i.e., the GBC590 + IFN study"); Sasak Decl. ^2-6 ("after reviewing 

the claims in United States Patent No. 6,680,306, 1 conclude that Yan Chang did not contribute 

as an inventor to any of the claims that issued in this patent")). More importantly, Dr. Piatt, Dr. 

Nir and the currently named inventor to the '306 Patent, Vodek Sasak, all testified that Chang 

was not involved whatsoever with the protocol and study that comprise Exhibits A and B to his 

declaration (Piatt Decl. ^8-9, Nir Decl. ffl|2-3, 8; Sasak Decl. ffl]2-6) 

On October 18, 2005 the Patent Office issued an office action. In light of the evidence 

submitted by the parties, the Examiner correctly noted at pages 4 though 5 that: 

In the response filed July 15, 2005, the requester has submitted 
declarations disputing Dr. Chang's inventorship. The declarations 
submitted by Drs. Piatt and Nir allege that in March 1999, Dr. Piatt 
had conceived of using modified pectin (GBC-590, apparently the 
same or similar product as GBC590B, discussed above) in 
combination with IFN for the treatment of cancer. A copy of a 
contemporaneous fax, dated 3/11/99, (sent by Dr. Piatt and 
received by Dr Nir) discussing this idea appears to be consistent 
with, but not proof of, this allegation. It is also consistent with Dr. 
Sasak's account that Dr. Piatt conceived of the idea. 

All three of these declarations (Piatt, Nir, and Sasak) contend that 
Dr. Chang was not involved in the conception of using modified 
pectin in combination with IFN. This allegation is noted. However, 
declarants submit no additional evidence to support this. 
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On December 18, 2005 Patentee submitted its Reply to the October 18, 2005 Office 

Action. Patentee submitted a newly executed Declaration under §1.131 by Yan Chang. The 

12/19/05 Chang 1.131 Declaration attached the same previously submitted Exhibits A and B to 

argue the previous "conception" and support his status as "co-inventor" of the currently pending 

claims of the 4 306 Patent. Although, Chang undoubtedly reviewed the statements made by Dr. 

Piatt, Dr. Nir and Sasak above, he did not dispute their determination that " Yan Chang did not 

contribute as an inventor to any of the claims that issued in this patent." Yan Chang also did not 

refute the Examiner's conclusion that "all three of these declarations (Piatt, Nir, and Sasak) 

contend that Dr. Chang was not involved in the conception of using modified pectin in 

combination with IFN." Instead, at page 8, in light of the Examiner's comments and previously 

submitted evidence described above, Patentee responded as follows: 

After consulting with Yan Chang and Vodek Sasak, Patentee has 
concluded that Dr. Sasak should not be named as an inventor on 
this patent, and submits herewith the necessary documents to 
remove his name as an inventor. Therefore, his signature on a 
declaration under 37 C.F.R. §1.131 is no longer required. Patentee 
believes, contrary to the unsupported assertions of the Requesters' 
declarants - none of whom has established the legal expertise 
necessary to opine on issues of inventorship - that Yan Chang is 
properly named as an inventor on the subject patent." 

First, Patentee's characterization of "Requester's declarants" as having failed to 

"establish^] the legal expertise necessary to opine on issues of inventorship" is irrelevant. Chang 

is no more legally equipped to opine on the issue of inventorship that Dr. Piatt, Dr. Nir and 

Sasak. Regardless, Dr. Piatt, Dr. Nir and Sasak all testified regarding the events and 

circumstances that led to the documents of Exhibits A and B. It is Patentee that is arguing that 

these show "conception." Requester is only demonstrating, that to the extent that these 

documents show "conception" of anything, it was the sole product of Dr. Piatt. 
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Second, Patentee's characterization of the declarations as "unsupported" is troubling. 
The only evidence submitted in these proceedings show that it was Dr. Piatt who thought of the 
experiments relied upon by Patentee to allegedly show an earlier conception than the '306 
Patent's filing date. On the other hand, there is NO evidence that Chang was involved at all in 
designing the experiments described other than his words. Chang's own declarations do not 
dispute the statement made by Requester's declarants. It would be contrary to common sense to 
accept Chang's unsupported words against the actual documents that demonstrate that Chang 
was not part of the process. 

c. Dr. Piatt Cannot Sign The Inventor's Oath and Declaration 
Because Chang is Not a Co-Inventor 

First, under 37 C.F.R. §1.63, every named inventor must submit an "oath or declaration." 

More specifically, pursuant to § 1.63(a)(4), the inventor must "state that [he] believes the named 

inventor or inventors to be the original and first inventor or inventors of the subject matter which 

is claimed and for which a patent is sought." As shown, not one document submitted by Patentee 

or the Requester has associated Chang with the documents that purportedly show the conception 

of the pending claims. The only support offered by Patentee is the unsupported, conclusory and, 

as we show below, inconsistent statements of Chang claiming that he is a "co-inventor." Dr. Piatt 

is clearly precluded from signing an oath or declaration identifying himself as a co-inventor with 

Chang. 

d. Dr. Piatt Did Not Conceive Of The Idea Of Combining 
Modified Pectin With An Oncolytic Chemotherapeutic Agent 
In March 1999 

At pages 5-6 of the October 18, 2005 Office Action, the Examiner agrees with Requester 
that interferon is not a chemotherapeutic. The Examiner based his conclusion on the declarations 
of Drs. Aquilar-Cordova, Zabrecky and Zetter and found them to be "convincing." The Examiner 
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further found that the terms "interferon" and "chemotherapy" are "used in the alternative art. 
Since Patentee was attempting to rely on Dr. Piatt's "idea that would combine GBC-590 
(modified pectin) and IFN [interferon] for the treatment of cancer" around March 1999 [Dr. Piatt 
July 5, 2005 Declaration] and since interferon is not a chemotherapeutic agent, the Examiner also 
used this finding as an additional reason to conclude that the Chang declaration fails to 
demonstrate conception of the invention before the priority date of the Klyosov '946 Patent. 

In response, at pages 11-12 of Patentee's December 19 th Reply, Patentee argues the 
following. First, Patentee argues that the declarations of Aquilar-Cordova, Zabrecky, Nir Piatt 
and Sasak "are absolutely devoid of any factual basis." To allegedly support its response, 
Patentee: a) attacks the veracity of Dr. Piatt's statement; and b) provides health insurance 
documents that list interferon under the category of chemotherapy treatment. Patentee's 
argument is misplaced. 

First, in determining a meaning of a term in the claim of the '306 Patent - "oncolytic 
chemotherapeutic" - the '306 Patent specification is reviewed. The only disclosure of this term 
is at col. 5, lines 41-43 of the '306 Patent specification where it states "Galectin-3 has been 
implicated in inhibiting apoptosis in cells treated with oncolytic agents such as cisplatin. 
genistein and the like" [emphasis added]. In paragraph 1 of his declaration, Dr. Aguilar-Cordova 
testified that such compounds are oncolytic chemotherapeutic agents whereas, given this 
disclosure, interferon is not an oncolytic chemotherapeutic agent. Patentee failed to respond that, 
given this disclosure in the '306 Patent specification, one skilled in the art would consider 
interferon as an oncolytic chemotherapeutic agent. 

Second, conception is defined as "the 'formation in the mind of the inventor, of a definite 
and permanent idea of the complete and operative invention, as it is hereafter to be applied in 
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practice.'" Hybritech Inc. v. Monoclonal Antibodies, Inc., 802 F.2d 1367, 1376 (Fed. Cir. 1986) 
(citation omitted). Conception is complete when "the idea is so clearly defined in the inventor's 
mind that only ordinary skill would be necessary to reduce the invention to practice, without 
extensive research or experimentation." Burroughs Wellcome, 40 F.3d at 1228. Here, Dr. Piatt 
testified, in his July 5, 2005 Declaration at paragraph 17, that interferon is not a 
chemotherapeutic agent. At a minimum, there appear to be a dispute as to whether one skilled in 
the art would consider interferon to be an oncolytic chemotherapeutic agent. Consequently, 
based on Dr. Piatt's Declaration (the same declaration that Patentee wants to affirmatively rely 
on for Dr. Piatt's March 1999 date), Dr. Piatt did not have an understanding that interferon was 
an oncolytic chemotherapeutic agent and thus did not recognize that his idea covered oncolytic 
chemotherapeutic agent. Therefore, Dr. Piatt did not conceive of the idea of combining modified 
pectin with an oncolytic chemotherapeutic agent in March 1999. 

2. The 1.131 Chang Declarations are Unreliable and Inconsistent 
As noted above, on June 13, 2005, Yan Chang submitted a declaration under §1.131 to 
antedate the prior art references. The 6/13/05 Chang 1.131 Declaration contained the following 
three paragraphs: 

1 . I am a co-inventor of the abovementioned patent. . . 

2. We completed the invention as described and 
claimed in the above-identified application prior to March 27, 2001 

3. I include herewith as Exhibit A a protocol design 
for a study carried out at my and my co-inventors' direction, 
designed to test the efficacy of . . . [IFN] 

At the time the 6/13/05 Chang 1.131 Declaration was submitted to the Patent Office, 

Sasak was a named inventor. Accordingly, when Chang stated that he was a "co-inventor," that 

"we completed the invention" and "a study carried out at my and my co-inventors' direction," he 
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was inevitably referring to himself and Sasak. Finally, Chang declared that "all statements 
made herein of my own knowledge are true." (6/13/05 Chang Decl. 1)6). 

By at the latest, December 2005, Patentee, including Chang, recognized that Sasak was 
not a co-inventor and now argue that Dr. Piatt was at least a co-inventor of the claimed matter in 
the '306 Patent. However, notwithstanding the recognition by Patentee that the inventorship of 
the '306 Patent was incorrect, Chang submitted a second Declaration under §1.131 on December 
19, 2005 containing the same previously submitted statements of paragraphs 1 through 3. Chang 
again stated that he was a "co-inventor", that "w completed the invention" and "a study carried 
out at my and my co-inventors 1 direction." Concurrently with the second 1.131 Chang 
Declaration, Chang submitted a statement agreeing to add Dr. Piatt as a co-inventor and to 
remove Sasak as the co-inventor. Accordingly, when the 12/19/05 Chang 1.131 Declaration was 
submitted with a concurrently filed statement to add Dr. Piatt as a co-inventor, Chang must have 
known that his new declaration conflicted with the statements previously made. Chang's 
previous declaration stating that he and Sasak "completed the invention" and that the 
experiments were carried out at his and Sasak 's direction is contrary to his present testimony that 
he and Dr. Piatt completed the invention and that the experiment were carried out at his and Dr. 
Piatt's direction. 

A paragraph by paragraph analysis of Chang's latest declaration reveals more 
inconsistencies and deficiencies precluding the use of the declaration to antedate the Klyosov 
Prior Art References. 

a. Paragraph 1: '7 am a co-inventor of the abovementioned patent 
which teaches and claims methods of enhancing the efficacy of 
cancer therapies, in particular; inhibiting tumor growth" 

Chang states that he is a "co-inventor" of the 4 306 Patent, however, all the evidence 

provided and relied upon by Patentee consists of Dr. Piatt's communications with Dr. Nir and the 
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results of the study done by Dr. Piatt and Dr. Nir {See also Sasak Decl. P-8 "Chang did not 

contribute as an inventor to any of the claims that issued in [the 4 3 06] Patent"). Chang has not 

submitted or provided any documents relating to the claimed invention prior to March 27, 2001. 

Moreover, Patentee does not have any more documents to show a date prior to March 27, 2001. 

Chang's uncorroborated and conclusory assertion that he is a "co-inventor" is insufficient as a 

matter of law to show he is a co-inventor under the standards set forth in the M.P.E.P §715.07. 

Patentee has not submitted any corrobative evidence of Chang's contribution to inventorship. 

b. Paragraph 2: " fVe completed the invention as described and 
claimed in the above-identified application, prior to March 27, 

200 r 

First, as shown above, "we completed" is inconsistent with his prior declaration that 
admittedly referred to Sasak instead of Dr. Piatt {See also Sasak Decl. 1(3-8). 

Second, the evidence submitted in the form of Exhibits A and B of the 12/19/05 Chang 
1.131 Declaration do not show at least the following limitations on the now pending claims: 

a. In claim 1 : (a) "enhancing the efficacy" (the data shows that efficacy does 
not improve but instead gets worse; test was not designed for the purpose of "enhancing the 
efficacy" but instead to "reduce the toxicity of the IFN administration" [See Nir. Exhs. 1&2]); 
(b) "oncolytic chemotherapeutic" (IFN is not oncolytic, IFN does not enable the whole genus of 
"oncolytic chemotherapeutic", also according to the results of Exhibit B, IFN did not behave as a 
"chemotherapeutic" as the tumor in the mice treated with IFN grew at a lager pace than those of 
the Control Group 1), (c) "administering to said patient prior to or concomitant with" (the study 
did not involve the "concomitant" administration of the IFN with MCP but instead they were 
given separately [Piatt Decl. 1)9] 
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c. In claims 17-18: administration "intravenously" and "orally" (Piedmont 
Report page 3 "injectable material"; Piatt Decl. 1)18 "GBC-590 and IFN were not co- 
administered, in fact, they were administered via different routes (GBC-590 - i.v., IFN - s.c.)"). 

c. Paragraph 3: "In support of this, I include herewith as Exhibit A a 
protocol design for a study, carried out at my and my coinventors ' 
direction, designed to test the efficacy of interferon^ b (IFN-a2b), 
GBC590B, and combinations thereof in a pancreatic carcinoma 
xenograft mouse model IFN-a2b is an oncolytic cytokine, and 
GBC590B is a modified pectin that comprises a polymeric 
backbone having side chains terminated by galactose or arabinose 
units " 

First, "In support of this" refers to paragraphs 1 and 2. Accordingly, Chang's only 
evidence to demonstrate the truth of paragraphs 1 and 2 (i.e,., that he is a co-inventor) is the 
protocol shown in Exhibit A. Exhibit A is the protocol for the Piedmont Report. As already 
established (and uncontested by Patentee and Chang), Dr. Nir and Dr. Piatt are the persons that 
derived that protocol of Exhibit A [Piatt Dec!. 1)7-1 1; Nir Decl. T|2, 8]. Second, Chang states that 
"Exhibit A [is] a protocol design for a study." Again, the protocol was devised by Dr. Piatt and 
Nir [see above]. Third, the statement that the study was performed "at my and coinventors' 
direction" is identical to the previously submitted 6/13/05 declaration. Although the statement 
implies Chang's personal knowledge, it is inconsistent with previous declaration that stated it 
was done at his and Sasak's direction. 

Fourth, Chang declares that the protocol was "designed to test the efficacy of [IFN]." 
Chang's unsupported statement is contradicted by the declarations of Dr. Piatt and Nir, the 
protocol's designers that established that the report was done for the purpose to determine the 
ability to lower the toxicity by Carbohydrates in IFN use [Nir Exhs. 1 & 2]. 
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Finally Chang statement that the study was directed to "combinations thereof is 
unsupported by the submitted documents. Instead, the Piedmont report is silent on 
"combinations thereof." 



d. Paragraph 4: "Exhibit B summarizes results of this study. As can. 
be seen, at the end of one week, the tumor size in all groups 
averaged 113-114 mg . However, as the experiment progressed, the 
average tumor size in groups receiving both GBC-590B and 
interferon consistently lagged behind that of those receiving 1FN 
or GBC-590 alone . By Day 18. the last date when all animals in 
these groups still survived, the mice receiving only 1FN (Group 3) 
had tumors averaging 958.7 mg, while those receiving IFN with 
GBC-590 had tumors averaging 916.6 mg, 832.5 mg. and 906.9 
mg, indicating that tumor growth was slower in these groups . At 
subsequent measurement times, after the death of some of the mice, 
the disparity increases dramatically, indicating that the combined 
therapy was particularly effective in slowing tumor growth in some 
of the mice'' 

First, Chang's statement that "at the end of one week, the tumor size in all groups 
averaged 113-114 mg" is consistent with the final determination that the treatment of IFN with 
GCB-590 was ineffective. This was the finding of the Piedmont report ("GBC590B did not 
produce efficacy in this study as a single agent, or in combination with interferon" at 1, 6). See 
also Ben Weigler statistical analysis and conclusion at page 7 ("A thorough statistical analysis 
could not demonstrate statistical significance for the few long term survivors noted in Group 4... 
Group 5... and Group 6"). 

Second, Chang's statement that "the average tumor size in groups receiving both GBC- 
590B and interferon consistently lagged behind that of those receiving IFN or GBC-590 alone" is 
misleading when analyzed in reference to the data shown in the tables included in Chang's 
Exhibit B. The table below summarizes the results of Exhibit B of Chang's declaration. As 
shown by the table Groups 4 and 6 consistently had a higher average tumor size than those 
untreated of Control Group 1 . 
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Also, it should be noted that by Day 1 5, one mouse of the Control Group 1 had died. The 
mouse that died had a relatively smaller tumor size than those remaining in the group thus 
effectively increasing the average tumor size for the group upon its death. This also shows that 
survivability was not necessarily dependent on the tumor size as the first mouse to die had a 
relatively small tumor size of approximately 350 mg. 



Average 
Size of 
Tumor 


Group 1 
(Control) 


Group 2 
GBC-590B 


Group 3 
IFN 


Group 4 
GBC + IFN 


Group 5 

GBC + 1/2 
IFN 


Group 6 

GBC + 1/4 
IFN 


Day 1 


111 


113 


114 


114 


114 


113 


Day 4 


155 


179 


172 


161 


143 


165 


Day 8 


264 


295 


301 


285 


236 


299 


Day 11 


410 


474 


479 


434 


397 


442 


Day 15 


684 (9) 


693 


695 


637 


585 


676 


Day 18 


925 (9) 


939 


959 


917 


823 


907 



Third, the statement that by "Day 18, the last date when all animals in these groups still 
survived" is wrong. By Day 15 one mouse of the Control Group 1 was dead. Chang Exh. B. 

Moreover, at page 5 of the October 18, 2005 Office Action, the Examiner states that the 
data presented in the Chang 131 declaration is insufficiently explained because "it is not clear 
how there can be 'survivors' in some test groups while, as declarant admits, there is no 
improvement in the MDS " In response, at pages 6-7 of Patentee's December 19 th Reply, 
Patentee argues that "the declaration on its face states that the survivors were excluded from the 
calculations of MDS. Whatever may have been the reason for this: it cannot detract from the fact 
that there were survivors in the groups receiving combination therapy, where none survived 
receiving a single therapeutic alone. Clearly, the combination offers some therapeutic advantage 
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over the individual therapies on their own." As already discussed, the survivability of the mouse 
was more of an anomaly rather than statistically significant. That was the finding of the Report. 

Fourth, the Chang's statement that "mice receiving only IFN (Group 3) had tumors 
averaging "958.7 mg, while those receiving IFN with GBC-590 had tumors averaging 916.6 mg, 
832.5 mg, and 906.9 mg, indicating that tumor growth was slower in these groups" is deceiving. 
When compared to the Control Group 1, the average tumor size was well within the acceptable 
variations allowable for this type of study. In view of the overall results of the study and the 
death of a mouse in Group 1 by Day 15 (thereby increasing the average tumor size), the small 
deviation from the results is more easily attributed to biological variations and individual 
resistance of the mice. On the contrary, tumor growth was consistently higher in Group 4 and 6 
that had IFN and GBC-590 than in the Control Group 1. As such, the Piedmont Study concluded 
that the study did not provide any efficacy. 

For instance, if one were to accept Chang's analysis as true, then another conclusion can 
be readily drawn. According to the table above, the mice receiving IFN alone (Group 3) had a 
larger tumor on average than those of the Control Group 1 . Applying Chang's analysis, it would 
mean that as far as a "tumor inhibiting" agent, IFN actually stimulates tumor growth or in the 
negative, taking nothing at all increases the "tumor inhibiting effect." 

At page 5 of the October 18, 2005 Office Action, the Examiner also states that the claims 
have been amended to define "enhanced efficacy" in terms of inhibiting tumor growth. However, 
"the Chang 1.131 Declaration does not address tumor inhibition per se." In response, at pages 10 
- 1 1 of Patentee's December 19 lh Reply, Patentee argues the following: 

considering the report submitted by the requester: it can be seen 
from page 3 that "each animal was euthanized when its Panc-1 
neoplasm reached a size of 1.2 g." This approach, euthanizing 
animals when the tumor reaches a certain size, is typical for animal 
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experiments testing an anticancer therapeutic, rather than 
inhumanely allowing the animals to succumb to the effects of the 
cancer. Accordingly, the survival of any animal is predicated on 
the ability of the therapy to restrain growth of the tumor below this 
size. A difference in survival rates is thus a direct indicator of a 
difference in tumor growth inhibition. 

Furthermore, Patentee provides herewith a second declaration 
under 37 C.F.R. §1.131 from Yan Chang, showing results 
tabulating tumor size in the same research project discussed in the 
previous declaration, indicating that the presently claimed subject 
matter was conceived and reduced to practice prior to the earliest 
priority date of the '957 application. 

Initially, Patentee draws the Examiner's attention to the (redacted) 
dates scattered throughout the Exhibit, directly addressing one of 
the Examiner's concerns regarding the first declaration. 
Furthermore, Patentee points out that the data presented in the 
declaration is clearly relevant to tumor inhibition, and clearly 
shows that average tumor size is reduced in animals receiving both 
GBC-590 and interferon. Moreover, looking at the animals 
individually, it is clear that some animals in the combination 
groups experienced minimal tumor growth or even tumor 
shrinkage over the course of the experiment. This becomes starkly 
evident in the tumor size data in the final measurements of the 
study. Looking at Days 29 and 32, for example, all animals 
surviving in Groups 1-3 (control or monotherapy) have tumors of 
750 mg or more, most well over 1 g. However, among the animals 
surviving in Groups 4-6 (those receiving both GBC-590 and 
varying dosage levels of interferon), over half have experienced 
tumor shrinkage over the course of the experiment. That these 
data show instances where combining GBC-590 with interferon 
increased the efficacy of interferon as measured by inhibition of 
tumor growth cannot reasonably be disputed. 

As discussed, above, the "combination" of GBC-590 with IFN did not enhance the 

efficiency of IFN as a tumor inhibiting agent. In fact, as the data shows, the Group receiving 

IFN (Group 3), on average, had larger tumor than those of the Control Group 1. Accordingly the 

summarized data of Exhibit B essentially shows that IFN was not a "tumor inhibiting" agent but 

a tumor stimulant. 
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Consequently this data supports' Dr. Piatt's disappointment with the experiment and 
realization that it did not work (Piatt Decl. 1)13). 

e. Paragraph 5: ''The results described in paragraph, 4 were 
obtained in the United States through experiments performed by 
scientists workin g under the direction of me or other co-inventors. 
and were obtained in a report dated prior to March 27,2001. The 
dates redacted from Exhibit B are all prior to March 27,2001." 

At pages 5-6 of the October 18, 2005 Office Action, the Examiner discusses the 
Piedmont Research Center Report (Exhibit F of Requestor's June 13, 2005 Reply-A) that was 
relied on in the Chang 1.131 Declarations. The Examiner cites to page 6 of the report, under the 
heading "Discussion," where the report includes the conclusion that the combination of agents 
does not demonstrate efficacy and that any long-term responders are "likely because of 
biological variation in the response of tumor-bearing mice to an agent that produces a variable 
level of efficacy." In response, at page 12 of Patentee's December 19 th Reply, Patentee argues 
the following: 

This statement, coming from a third-party research report, does 
not represent the view of any or all of the inventors at the time, nor 
does it represent an opinion that has passed peer review, nor does it 
represent the conclusion of one of skill in the art whose 
qualifications have been proven on the record. It is simply hearsay, 
an opinion from an unnamed and unknown individual. However, 
even if true, it hardly detracts from the reduction to practice of the 
claimed invention documented therein. 

As explained above, the "results" of the study showed that GBC-590B "did not produce 

efficacy in this study as a single agent, or in combination with interferon." Piedmont Report at 1, 

6; see also Ben Weigler statistical analysis and conclusion at page 7 ("A thorough statistical 

analysis could not demonstrate statistical significance for the few long term survivors noted in 

Group 4... Group 5... and Group 6"). Notwithstanding Patentees effort to belittle the 
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importance and significance of the conclusions of the results, it should be noted, that it was 
Patentee that ordered the "third-party research repot." 

In an additional response to explain why the report does not really mean what it says, at 
pages 13-14, Patentee cites to an email from Dr. Piatt (Exhibit L) and states: 

Dr. Piatt had a glowing assessment of the Piedmont report at the 
time it was originally produced. Attached as Exhibit L is an e-mail 
dated shortly after the report was provided to Patentee, from which 
confidential information not related to chemotherapy has been 
redacted. In this e-mail, Dr. Piatt wrote: "I am very excited about 
the idea that we can deliver interferon to tumors and keep mice 
alive. This is clearly a very strong data, [sic]" 

Patentee misrepresents this email. First, the email starts off with the statement that "the results 
will be in my office in the next day or two."" Second, the date of the email is May 22, 2000. In 
contrast, Dr. Piatt first received the Report on May 26, 2000 (see page 12 of Exhibit F with the 
fax date of "May-26-2000"). Consequently, Dr. Piatt's initial assessment was made prior to 
receiving the Report. As stated in his June 5, 2000 Declaration at paragraph 13, Dr. Piatt 
concluded that "based on my review of Piedmont's report, I understand that the combination of 
GBC-590 and IFN resulted in no significant efficacy in treating cancer in the experimental 
model" [emphasis added]. 

3. Bradley J. Carver Declaration under §1.131 
In support of its attempt to antedate the Klyosov Prior Art References, Patentee also 
submitted the Bradley J. Carver Declaration under §1.131. However, much like the Chang 
Declarations cannot support Patentee's attempt to antedate the Klyosov Prior Art References, the 
Carver Declaration fails as well. Mainly, the evidence submitted does not support Patentee's 
position that Chang is a co-inventor - as the only evidence consists of a protocol designed by 
Dr. Piatt and Dr. Nir and the results of the study performed according to their protocol. Second, 
as more fully explained above, the data presented fails to show the conception of the presently 
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claimed invention of the 4 3 06 Patent. The test and protocol developed by Dr. Piatt in 
coordination with Nir was prepared for the purpose of reducing the toxicity pf IFN. Third, with 
that goal in mind, the results of the study provided showed "no efficiency" and as a result, Dr. 
Piatt did not believe that the use of IFN with GBC-590 worked for its intended purpose of 
reducing the toxicity of IFN. Patentee's allegations to the contrary are unsupported by the 
evidence. All the submitted evidence shows the contrary. 
C. Summary 

In summary, based on the above, the Examiner correctly found, at page 6, that "the 
Chang Declaration fails to demonstrate the conception of the invention before the priority date of 
the Klysov '946." 

HI. REJECTIONS RAISED PREVIOUSLY BY EXAMINE 

A. The Examiner Properly Rejected The Claims Based On Rubin In View Of 
Piatt 

At pages 17-18 of the October 18, 2005 Office Action, the Examiner properly rejects 
claims 1-8,1 1, 12,14-29, and 32-44 under 35 U.S.C. § 103(a) as being unpatentable over Rubin 
(5,639,737) in view of Piatt (WO 97134907). As stated by Patentee, at page 15, Rubin teaches 
the "treatment of cancer using lactose, an antimetastatic agent, in combination with surgery or 
cytotoxic drugs." The Piatt 907 reference is relied upon for teaching that modified pectin has 
therapeutic utility as an antimetastatic agent. 

The Examiner further states that "Piatt teaches that modified citrus pectin that has 
therapeutic utility in the treatment and prevention of metastatic cancer. See abstract and pp 5-6. 
The modified citrus pectin is a demethoxylated polygalacturonic acid which is interrupted by 
rhamnose residues and having branches terminating in galactose or arabinose. See Fig. 1." 
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Based on this, the Examiner states that "it would have been obvious to one having ordinary skill 
in the art at the time the invention was made to substitute any known anti-metastatic agent for 
lactose in the method disclosed by Rubin. One having ordinary skill would reasonably expect 
success in substituting the disclosed MCP because Piatt had taught that MCP has this therapeutic 
utility. In the absence of unexpected results it would be within the scope of the practitioner to 
optimize the treatment protocol with respect to the timing and mode of administration through 
routine experimentation. " 

However, at pages 17-18, the Examiner then agrees with Patentee that "in the response 
filed June 13, 2005, the patent owner argues that the cited references do not teach that a 
carbohydrate that binds galectins and having the recited polymeric structure would be effective 
at anything other than inhibiting metastasis and do not suggest that modified pectin would act to 
inhibit tumor growth." Following this statement, at page 16 of Patentee's December 19 th Reply, 
Patentee alleges that: 



As the Examiner admits, there is no indication in gnj£ of the 
references cited by the Examiner or the Requester that a 
carbohydrate that binds to a galectin and comprises a polymeric 
backbone having side chains dependent therefrom would be 
effective at anything other than inhibiting metastasis, and certainly 
no suggestion can be found that modified pectin would act to 
inhibit the growth of a tumor. 

However, at page 1 8, the Examiner then states that: 

the references would make it obvious to take the steps required by 
the method regardless of what was or was not known about the 
mechanism of the modified pectin. Based on the teachings of the 
references, one of ordinary skill would be motivated to use the 
modified citrus pectin in combination with a chemotherapeutic 
agent or cancer surgery for reasons set forth above. The population 
in need of tumor inhibition would clearly have substantial, if not 
complete, overlap with the population in need of metastasis 
inhibition . The recognition of another advantage which would flow 
naturally from following the suggestion in the prior art cannot be 
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the basis for patentability when the differences would otherwise be 
obvious [emphasis added]. 

In response, at page 16 of Patentee's December 19 th Reply, Patentee argues that "because 
of this gap, Patentee submits that one of skill in the art at the time of filing reading these 
references would lack motivation to use modified pectin or any other carbohydrate as defined in 
the claims in combination with an oncolytic chemotherapeutic to inhibit the growth of a tumor, 
and would have no expectation that such a carbohydrate would enhance the efficacy of an 
oncolytic chemotherapeutic to inhibit the growth of a tumor." 

Requester agrees with the Examiner that "based on the teachings of the references, one of 
ordinary skill would be motivated to use the modified citrus pectin in combination with a 
chemotherapeutic agent or cancer surgery for reasons set forth above. The population in need of 
tumor inhibition would clearly have substantial, if not complete, overlap with the population in 
need of metastasis inhibition." For support, attached as Exhibit 8 are a compilation of abstracts 
from a variety of scientific journals that demonstrate that there is a substantial overlap in the area 
of research for inhibiting tumors and for inhibiting metastasis. Moreover, Exhibit O, which 
Patentee submitted with its December 19 th Reply, repeatedly describes modified pectin as 
inhibiting both tumor growth and metastasis See e.g. Abstract, pp. 8350, 8351, 8353, 8355, and 
8357. 

To attempt to reply to the Examiner's obviousness showing, at page 16 of Patentee's 
December 19 th Reply, Patentee argues that 

Exhibit N, a paper discussing modified citrus pectin's relationship 
to galectin-3, is instructive in this regard. The paragraph bridging 
pages 529 and 530, for example, describes how "MCP significantly 
reduced the formation of homotypic aggregates .... Most probably, 
the non-branched MCP mimics the behaviour [sic] of the specific 
sugar inhibitor, i.e., lactose The paragraph concludes: "it may 
be suggested that MCP could prevent metastasis by disrupting cell- 
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cell and cell-matrix interactions that are crucial for tumor cells to 
form metastatic lesions." These are processes important for a 
dislocated tumor cell to implant in a new location; for an 
established tumor, these processes are no longer relevant to 
continued tumor growth. 

Patentee conclusion that the article is not "relevant to continued tumor growth" has no scientific 

basis. Patentee cites to no evidence (either through a Declaration or other supporting documents) 

to support their conclusion. In contrast, as stated in the conclusion, at page 531, "from the 

results presented here, we may draw the following conclusions ... they do play a key role in 

homotypic aggregation and anchorage-independent growth of tumor cells ." 

In another attempt to reply to the Examiner's obviousness showing, at pages 16-17 of 

Patentee's December 19 th Reply, Patentee argues that: 

Furthermore, Patentee submits herewith several documents 
indicative of the fact that the combination of a galectin-binding 
polysaccharide with a chemotherapeutic leads to unexpected 
results . First, Patentee submits the declaration of Yan Chang under 
37 C.F.R. §1.132, which presents data showing the effects of 
lactose (the anti-metastatic agent taught by Rubin et al.) and a 
modified pectin material (6527) on a melanoma cell line. As can 
readily be seen, lactose has essentially no effect on these cells, yet 
6527 induces significant apoptosis. This advantage of a polymeric 
carbohydrate that binds to a galectin would apply whether used in 
combination with chemotherapy or surgery, and represents an 
unexpected advantage of replacing lactose with such a polymeric 
carbohydrate viewed from the vantage of Rubin and Piatt 
[emphasis added]. 

The experiment that the Chang 1.132 December 19, 2005 Declaration discusses does not 
demonstrate "the combination of a galectin-binding polysaccharide with a chemotherapeutic 
leads to unexpected results" for at least the following reasons. First, the pending claims require a 
combination of an "oncolytic chemotherapeutic" and a carbohydrate. The Chang experiment did 
not involve this combination. Instead, the Chang experiment used either lactose or modified 
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pectin. Thus, the Chang experiment is not "indicative of the fact that the combination of a 
galectin-binding polysaccharide with a chemotherapeutic leads to unexpected results. 

Second, the Chang experiment relates to measuring mitochondrial activity of a cell. 
Chang reports that lactose had "negligible effect on mitochondrial activity" while modified 
pectin had "substantial decrease in mitochondrial activity." As is readily known, mitochondria 
are sometimes described as "cellular power plants", because their primary function is to convert 
organic materials into energy in the form of ATP via the process of oxidative phosphorylation. 
However, Chang fails to explain why an inhibition of mitochondrial activity would be related to 
inhibiting tumor growth - as required by the pending claims. Chang also makes the naked 
assertion that mitochondrial activity is directly related to apoptosis. Also well known, apoptosis 
is one of the main types of cell death. Thus, Chang also fails to explain why a decrease in 
mitochondrial activity is directly related to apoptosis. 

Third, Chang failed to use the proper test to measure apoptosis. Patentee previously 
submitted a December 19, 2005 Declaration of Cotter. Paragraph 2 of the Cotter Declaration 
details the proper test for measuring apoptosis - staining cells and analyzing by flow cytometry. 
Based on these reasons, the Chang experiment should be given no weight so as to demonstrate 
that "the combination of a galectin-binding polysaccharide with a chemotherapeutic leads to 
unexpected results." 

At page 17, Patentee again attempts to rely on the results of the Piedmont Research study 
to argue "unexpected" results. As detailed above, at a minimum, this study fails to show the type 
of results that one would conclude as "unexpected." 

In yet another attempt to reply to the Examiner's obviousness showing, at pages 17 of 
Patentee's December 19 th Reply, Patentee "submits a declaration of Haiyong Han under 37 
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C.F.R. § 1.132. This declaration describes experiments relating to the combination of modified 
pectin with docetaxel, paclitaxel, and gemcitabine. The various combinations were tested using a 
variety of different conditions on a variety of cancer cell lines, and under many of these 
conditions, increased efficacy or even synergism was found , particularly for combinations with 
paclitaxel" [emphasis added]. 

As detailed below, the Han experiment is completely unreliable and erroneous because 
the precision with which "survival" was determined was not reproducible even for repeats of the 
same experiments. When reproducibility was acceptable, the experiment failed to show any 
effect of the combination. As such, the results do not show any synergism. Specifically, the Han 
experiment measured the percent survival of cells (in vitro) after incubation of the cells with (a) 
MCP (GSC-100), (b) chcmo drug, each separately (Taxotere, Gemcitabine, Taxol), and (c) 
combination of MCP + one of the chemo, either simultaneously or sequentially. 

In Fig. 1, GCS-100 + Taxotere, a direct mixture gave no effect. At page 8, Dr. Han 
concedes that this was merely "an additive effect." Moreover, the following analysis 
demonstrates the unreliability of the experiment. The curve for Fig. 1 for Taxotere should 
continuously go down to zero survival. Clearly, the more chemotherapeutic agent administered 
then the less survival should occur. However, the curve went down, then turned up, then down 
again. It cannot be like this. The long "bump" between 0.01 uM and 1.5 uM reflects a systematic 
error of the experiment. However, based on the description, there were too many factors 
involved in the experiment to try to determine what created these systematic errors - e.g. 
improper/inaccurate washing of the cells, adding more staining agent than it should have been, 
wrong measuring of optical density of the solution. Since the two experiments were conducted 
concurrently, the systematic error was the same in both of them (see Figure 1). 
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Fig. 2 relates to GCS-100 + Taxotere with a different cell line. At page 8, Dr. Han again 
concedes that their effect was "more additive rather than synergistic." Again, clearly, the curves 
are not as smooth as they should be and thus, an experimental error was evident. 

Fig. 3 relates to GCS-100 + Gemcitabine. At page 8, Dr. Han again concedes that there 
was "no synergy observed" for the combination. 

Figs 4, 5, 6 were principal repeats of Figs. 1, 2 and 3, but with lower MCP amount 
(suppression was set at not about 50%, but at 10-20%). Again, at page 10, Dr. Han concedes that 
"no synergestic effects were observed in these treatments either." 

The Han experiment then adds the compounds together and keeps them together for 
different time periods, namely 14, 24, 48 and 72 hrs. Taxol was used as a chemo drug. Only one 
cell line was used, named B16. Reviewing the data show that, after 14 hrs - no effect, after 24 
hrs - some alleged effect, after 48 hrs - a good alleged effect, and after 72 hrs - no effect again. 
This data is unreliable because, if the cells did not survive after 48 hrs, then the cells could not 
have survived after 72 hrs. Specifically, Figure 7 shows that, after 14 hrs incubation, no effect 
of Taxol on MCP. Again, at page 11, Dr. Han concedes that "there would be no detectable 
synergistic effect." For Figure 8, an increase of Taxol resulted in an increase in cell survival - 
this is wrong. Thus, the data is unreliable. For Fig. 9, the data is again completely unreliable. For 
example, if you compare the same curves for "Taxol only", in the same range of concentrations, 
with the same cell line (B 16), in Figs. 7, 8, and 9, they should be the same. However, in 
actuality, they are not. For Fig. 10, at page 1 1, Dr. Han concedes that there was no synergistic 
effects. 

Figures Fig. 1 1 and 12 show "waves" on the graphs which should not be there and thus, 
the data is unreliable. In Figs. 1 1, 12 and 13 - the same amount of GCS-100 (80 mcg/mL) on B16 
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gave suppression of the survival to 69%, 70% and 90% (the figures are supposed to be the same). 

Nevertheless, the conclusion on "the effect" is based on the last point (90% survival). If you take 

70%, there is no effect anymore. 

Figs. 14, 15 and 16 relate to the same material (GCS-100) and the same cell line (PaCa-2 

cells) - the survival for the same 120 mcg/mL of GCS-100 is 58%, 41% and 42%. According to 

Dr. Han, the figure (58%) gives the best effect (page 14 of the Report). If, however, the value is 
change from 58% to 41-42% (as more likely), no effect is shown. This again shows the 
unreliability of the data. 

For Figs. 17-19, at page 14, Dr. Han concedes that "unfortunately, the synergistic effects 
in these combinations treatment were not as strong...". Finally, for Figure 20 -23, at page 19, Dr. 
Han again concedes that "increased concentrations of GCS-100LE did not add much to the 
synergestic effects." Moreover, as shown by the Figures, the control data are scattered all over 
the place and thus, make the whole experiment unreliable. In addition, with "Taxol only," the 
curves are so different, that the data cannot be analyzed reliably. 

In a further attempt to reply to the Examiner's obviousness showing, at pages 17 of 
Patentee's December 19 th Reply, Patentee: 



submits a declaration of Finbarr Cotter under 37 C.F.R. § 1.132. 
This declaration describes experiments relating to the ability of 
etoposide, with or without modified pectin, to trigger apoptosis in 
cells of two different cancer cell lines. As can be seen from the 
attached data, the addition of GCS-100, a modified pectin, 
increases the efficacy of etoposide in both cell lines by increasing 
the number of cells that undergo apoptosis. This effect would not 
be expected if GCS-100 were just another antimetastatic agent. 
Notably, in the K562 graph, it shows that the etoposide alone 
requires a dose level between 100 and 500 uM to achieve a 30% 
level of apoptosis, while in combination with 80 ng/ml of GCS- 
100, similar levels of apoptosis are achieved using etoposide at a 
dose level between 5 and 10 jiM - roughly an order of magnitude 
less. The practical effect of this result is that a patient would need 
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much less of a chemotherapeutic that may be responsible for 
unpleasant side effects, while still achieving the beneficial 
therapeutic results of a higher dose. This is indeed a valuable and 
unexpected result of the combination therapy as claimed. 

Patentee's conclusion that this experiment is "indeed a valuable and unexpected result" is wrong. 
Based on the prior art, this experiment could be predicted. For example, Exhibit 0, which 
Patentee submitted with its December 19 th Reply states the following at page 8350: "Modified 
citrus pectins (MCP) are complex carbohydrates capable of combining with carbohydrate- 
binding domain of Galectin-3 [ref. Raz et al., 1994]." Moreover, at col. 5, lines 41 through col. 
6, line 40, the '306 Patent specification expressly discloses that it was well known regarding 
galectin-3 role with cancer cells and inhibiting apoptosis. Consequently, suppression of cancer 
cell growth is not unpredictable. 

Finally, in an attempt to reply to the Examiner's obviousness showing, at pages 17-18 of 
Patentee's December 19 th Reply, Patentee submits as "Exhibit O, which is a copy of a recently 
published paper showing results of combination therapy with GCS-100 and the chemotherapy 
dexamethasone. The Examiner's attention is drawn in particular to Figure 4B, which depicts 
results of combining GCS-100 with dexamethasone on MM. 1 S cells." Patentee then alleges 
that "these are all advantages of combination therapy that could not have been expected for 
combining a mere antimetastatic agent with a chemotherapy. These are all unexpected results 
which further support the patentability of the claimed invention over the Examiner's proposed 
combination." As shown below, the data is expected regarding modified pection having an anti- 
cancer (anti-tumor, anti-metastatic) effect. 

In the "Introduction" (page 8350), the paper says: "Modified citrus pectins (MCP) are 
complex carbohydrates capable of combining with carbohydrate-binding domain of Galectin-3 
(ref. Raz et al., 1994). These compounds have been shown to inhibit the growth and metastasis of 
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cancer cells and have shown antiangiogenic activity (ref. 2002). ... In the present study, we asked 

(a) whether GCS-100 affects multiple myeloma cell viability and (b) whether a combination of 

minimally toxic doses of GCS-100 with other conventional anti-multiple myeloma drugs 

overcomes drug resistance and enhances anti-multiple myeloma activity". After the description 

of obtained results, in the "Discussion" (page 8355), the paper says: "The finding that GCS-100 

induces apoptosis in multiple myeloma cell lines and patient cells is consistent with various other 

studies showing the antitumorigenic activity of MCP both in vitro and in vivo (ref. 1994, 2002, 

1992, 1995). Consequently, the paper admits that the findings are "consistent" with the earlier 

state of the knowledge - clearly not "unexpected results." 

B. The Examiner Properly Rejected The Claims Based On Fujimoto In View 
Of Piatt 

At pages 18-20 of the October 18, 2005 Office Action, the Examiner rejects claims 1-4, 
7, 8, 11, and 14-23 as unpatentable under 35 U.S.C. 103(a) as being obvious over Fujimoto et al, 
(Eur. J. Cancer, 1991) in view of Piatt et al (WO 97/34907). The Examiner also applied this 
rejection to new claims 24-29 and 32-44. The Examiner states that "Fujimoto teaches the 
adjuvant administration of an antitumor polysaccharide to patients undergoing surgery for gastric 
cancer. The reference also suggests the addition of antitumor drugs to this protocol. See abstract. 
The reference further states that metastasis at the time of surgery is responsible for the recurrence 
of cancer. See first paragraph. The reference does not teach the administration of a galectin- 
binding carbohydrate, such as modified citrus pectin, in combination with cancer surgery." 

At pages 19-20 of Patentee's December 19 th Reply, Patentee alleges that: 

As an initial matter, as Fujimoto et al. clearly indicate that 
metastases are a result of surgery, Fujimoto et al. neither teach 
nor suggest using an antimetastatic agent in patients who do not 
receive surgical treatment. Setting aside the involvement of 
surgery, however, the Examiner's proposed combination of 
Fujimoto et al. and Piatt hinges on the art's teachings of 
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modified pectin as an antimetastatic agent, just as for the 
proposed combination of Rubin and Piatt. As Patentee has 
cancelled the claims that recite combinations with surgery, 
Patentee submits that the arguments and showings of 
unexpected results set forth above with respect to the rejection 
based on Rubin and Piatt apply equally to the rejection based on 
Fujimoto et al. and Piatt. Accordingly, for those same reasons, 
Patentee submits that the remaining claims are patentable over 
the combination of Fujimoto et al. and Piatt. Reconsideration 
and withdrawal of this rejection are respectfully requested. 

As detailed above, Patentee failed to show "unexpected" results. In addition, Patentee 

misstates the present scope of the rejected claims. The pending claims include "comprising" 

language and thus, are open-ended - they do not preclude surgery in addition to the 

administering the combination of a carbohydrate with an antitumor agent. Thus, as the Examiner 

states, the Fujimoto reference is an obvious teaching - "administration of an antitumor 

polysaccharide to patients undergoing surgery for gastric cancer. The reference also suggests the 

addition of antitumor drugs to this protocol." Moreover, Requester submits that Patentee failed 

to respond to the Examiner's further rejection stated below: 

Piatt teaches as set forth above. It would have been obvious to one 
having ordinary skill in the art at the time the invention was made 
to add MCP (with or without other chemctherapeutics) to the 
surgical protocol of Fujimoto for the expected additive effects 
disclosed in the art. Fujimoto states that surgical metastases are 
responsible for recurrences in these patients. Therefore the artisan 
would be motivated to add MCP for its anti-metastatic activity 
with a reasonable expectation of success. In the absence of 
unexpected results it would be within the scope of the practitioner 
to optimize the treatment protocol with respect to the timing and 
mode of administration through routine 
experimentation. 

The patent owner argues in the response filed June 13,2005 that 
sizofiran was disclosed as an immunotherapeutic, and there would 
be no motivation to substitute a modified pectin for this 
carbohydrate. Again, the examiner agrees, but that is not what was 
stated in the rejection. The rejection states that it would be obvious 
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to add the modified pectin to the Fujimoto protocol as an anti- 
metastatic agent, in addition to, not substituting for, another agent. 

The patent owner further argues that the references, including Piatt 
'807 "ascribes no independent biological activity whatsoever to 
modified pectin, and discusses only its use as a delivery vehicle for 
nucleic acids." First of all, this is not the reference used in the 
rejection, Furthermore, it is not typically the case that every single 
thing that is known about a product, such as modified citrus pectin, 
is specifically disclosed in every reference using said product. The 
fact that the patent owner can cite a reference wherein no 
independent biological activity is disclosed is not persuasive. The 
one used by the examiner does, in fact, disclose biological activity. 

The patent owner further contends that yet another reference (Piatt, 
JNCI) not used in the rejection does not suggest the ability of 
modified citrus pectin would impact tumor growth. The fact that 
this is not specifically disclosed is not relevant, as discussed above. 
The requester agrees with the rejection and further cites other 
references disclosing biological activity of modified citrus pectin. 

Requester respectfully requests that the Examiner maintain this rejection. 



C. The Examiner Properly Rejected The Claims Based On Rubin In View Of 
Piatt and Ros 

At page 20 of the October 18, 2005 Office Action, the Examiner rejects Claim 9 and 30 
under 35 U.S.C. 103(a) as being unpatentable over Rubin (US 5,639,737) in view of Piatt et al 
(WO 97/34907) as applied to claims 1-4, 7, 8, 1 1, 14-29 and 32-44 above and further in view of 
Ros et al, (Carbohyd. Res., 1996). 

The Examiner states that: 

Rubin teaches as set forth in the previous Office action. Piatt 
teaches as set forth in the previous Ofice action. The reference 
does not teach modified citrus pectin that is prepared 
enzymatically. However, the reference suggests that other 
procedures and experimental conditions may be used to prepare the 
MCP. See paragraph bridging pp 6-7. 

Ros teaches the enzymatic hydrolysis of pectin. See pp 272-3. 
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It would have been obvious to one having ordinary skill in the art 
at the time the invention was made to use any method, such as 
enzymatic, known in the art to depolymerize pectin to arrive at the 
MCP having anti-metastatic activity for use in the method made 
obvious by the combination of Rubin and Piatt, as set forth above. 
Piatt had taught the general physical requirements and suggested 
the use of other methods. Therefore it would be within the scope of 
the artisan to use the method taught by Ros to prepare an 
appropriate product through routine experimentation with a 
reasonable expectation of success. 

At page 20 of Patentee's December 19 th Reply, Patentee alleges that "Claims 9 and 10 
are rejected under 35 U.S.C. § 103(a) as allegedly being unpatentable over the '737 patent, 
Fujimoto et al., Ros et al., and, Renard et al. Patentee respectfully traverses this rejection to 
the extent it is maintained over the claims as amended. Patentee submits that claims 9 and 10 
are patentable over these references for the same reasons as the claims from which they 
depend, as has been elaborated above. Reconsideration and withdrawal of this rejection are 
respectfully requested." Based on Patentee's failure to substantively respond and 
Requester's arguments, detailed above, Requester request that the Examiner maintain the 
rejection. 

D. The Examiner Properly Rejected The Claims Based On Rubin In View Of 
Piatt And Renard 

At page 21 of the October 18, 2005 Office Action, the Examiner rejects Claims 10 and 
31 under 35 U.S.C. 103(a) as being unpatentable over Rubin (US 5,639,737) in view of Piatt et al 
(WO 97134907) as applied to claims 1-4, 7, 8, 1 1, 14-29 and 32-44 above and further in view of 
Renard et al, (Carbohyd. Res., 1995). 

The Examiner states that: 

The claims have been amended as set forth above. Rubin teaches 
as set forth in the previous Office action. 
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Piatt teaches as set forth in the previous Office action. The 
reference does not teach modified citrus pectin that is prepared 
thermally. However, the reference suggests that other procedures 
and experimental conditions may be used to prepare the MCP. See 
paragraph bridging pp 6-7. 

Renard teaches the thermal hydrolysis of pectin. See pp 156-7, 
section 2. 



It would have been obvious to one having ordinary skill in the art 
at the time the invention was made to use any method known in the 
art, such as thermal, to depolymerize pectin to arrive at the MCP 
having anti-metastatic activity for use in the method made obvious 
by the combination of Rubin and Piatt, as set forth above. Piatt had 
taught the general physical requirements and suggested the use of 
other methods. Therefore it would be within the scope of the 
artisan to use the method taught by Renard to prepare an 
appropriate product through routine experimentation with a 
reasonable expectation of success. 

At page 20 of Patentee's December 19 th Reply, Patentee again alleges that "Claims 9 
and 10 are rejected under 35 U.S.C. § 103(a) as allegedly being unpatentable over the 737 
patent, Fujimoto et al., Ros et ah, and, Renard et al. Patentee respectfully traverses this 
rejection to the extent it is maintained over the claims as amended. Patentee submits that 
claims 9 and 10 are patentable over these references for the same reasons as the claims from 
which they depend, as has been elaborated above. Reconsideration and withdrawal of this 
rejection are respectfully requested." Based on Patentee's failure to substantively respond 
and Requester's arguments, detailed above, Requester request that the Examiner maintain the 
rejection. 
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IV. CONCLUSION 

In view of the arguments presented above, Requester contends that the amended claims 
as well as the newly submitted claims are not patentable over the prior art. Requester respectfully 
requests that rejections of these claims be maintained. 
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Antitumor potential of interferon-gamraa: retroviral 
expression of mouse interferon-gamma cDNA in two kinds of 
highly metastatic mouse tumor lines reduces their 
tumorigenicity. 

Yanagihara K, Seyama T , Watanabe Y 

Department of Pathology, Hiroshima University, Japan. 

The antitumor effects of interferon (IFN)-gamma were examined in two 
types of malignant metastatic mouse tumor cell lines following their 
transfection with the IFN-gamma gene by retroviral gene transfer. In both 
ovarian and lung tumor lines, but more markedly in the latter, subcutaneous 
(s.c.) tumor progression of the rFN-gamma-producing cells was profoundly 
suppressed in the normal syngeneic as well as in athymic nude mice. In 
addition, experimental metastasis via the tail vein of the IFN-gamma 
producers was also suppressed. Lung tumor suppression was abolished by 
X-in-adiation of the syngeneic mice or by the administration of 
antiasialoganglioside GM1 antibodies into the nude mice. These results 
suggest that tumor suppression is due to the effect of the tumor-derived IFN- 
gamma on the host antitumor mechanisms including natural killer cells. 
Moreover, tumorigenicity of several unrelated tumor cells was significantly 
reduced when s.c. injected as a mixture with the apparently benign IFN- 
gamma-producing lung tumor cells, so that such 'non-malignant' IFN- 
gamma-producing cells may have therapeutic benefit against certain other 
malignant tumors. 
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Antitumor Activity of Nonrecombinant 
Mouse Tumor Necrosis Factor 
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Mouse tumor necrosis factor (TNF) was purified from serum 
through a series of steps, and each step was monitored for L-cell 
cytotoxicity in vitro and tumor-necrotizing activity in vivo. The 
two activities copurified and could not be dissociated. Purified 
mouse TNF has a specific activity of 2.2 x 10 7 (L-cell assay in 
the absence of actinomycin D) and 1 u g causes necrosis of the 
standard TNF-sensitive sarcoma Meth A. TNF has a M f of 39,000 
± 2000 by gel filtration and a M r of 16,000-1 8,000 by 
NaDodS0 4 /PAGE. Both molecular weight forms display 
cytotoxic and necrotizing activities. TNF has a pi of 3.9 and is 
destroyed by trypsin, protease, elastase, and « -chymotrypsin but not by neuraminidase or papain These 
characteristics of nonrecombinant mouse TNF clearly resemble those of recombinant human and mouse 
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Antitumor activity of SCH 66336, an 
orally bioavailable tricyclic inhibitor of 
farnesyl protein transferase, in human 
tumor xenograft models and wap-ras 
transgenic mice 
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Malkowski, E Ferrari, L Nielsen, N Prioli, J Dell, D Sinha, J ► 
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We have been developing a series of nonpeptidic, small molecule farnesyl protein transferase inhibitors 
that share a common tricyclic nucleus and compete with peptide/protein substrates for binding to 
farnesyl protein transferase. Here, we report on pharmacological and in vivo studies with SCH 66336, a 
lead compound in this structural class. SCH 66336 potently inhibits Ha-Ras processing in whole cells' 
and blocks the transformed growth properties of fibroblasts and human tumor cell lines expressing 
activated Ki-Ras proteins. The anchorage- independent growth of many human tumor lines that lack an 
activated ras oncogene is also blocked by treatment with SCH 66336. In mouse, rat, and monkey 
systems, SCH 66336 has excellent oral bioavailability and pharmacokinetic properties. In the nude 
mouse, SCH 66336 demonstrated potent oral activity in a wide array of human tumor xenograft models 
including tumors of colon, lung, pancreas, prostate, and urinary bladder origin. Enhanced in vivo 
efficacy was observed when SCH 66336 was combined with various cytotoxic agents 
(cyclophosphamide, 5-fluorouracil, and vincristine). In a Ha-Ras transgenic mouse model, prophylactic 
treatment with SCH 66336 delayed tumor onset, reduced the average number of tumors/mouse, and 
reduced the average tumor weight/animal. In a therapeutic mode in which gavage treatment was initiated 
after the transgenic mice had developed palpable tumors, significant tumor regression was induced by 
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Antitumor Activity of Adoptively 
Transferred T Cells In vivo 
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Dendritic cells (DCs) have been well characterized for their 
ability to initiate cell-mediated immune responses by stimulating 
naive T cells. However, the use of DCs to stimulate antigen-activated T cells in vivo has not been 
investigated. In this study, we determined whether DC vaccination could improve the efficacy of 
activate^ adoptively transferred T cells to induce an enhanced antitumor immune response Mice 
bearing B 16 melanoma tumors expressing the gplOO tumor antigen were treated with cultured activated 
T cells transgenic for a T-cell receptor specifically recognizing gplOO, with or without concurrent 
peptide-pulsed DC vaccination. In this model, antigen-specific DC vaccination induced cytokine 
production, enhanced proliferation, and increased tumor infiltration of adoptively transferred T cells 
Furthermore, the combination of DC vaccination and adoptive T-cell transfer led to a more robust * 
antitumor response than the use of each treatment individually. Collectively, these findings illuminate a 
new potential application for DCs in the in vivo stimulation of adoptively transferred T cells and may be 
a useful approach for the immunotherapy of cancer. 
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Synergistic chemsensitization and inhibition or tumor growth 
- ap « metastasis by the antisense oligodeoxy nucleotide FaTgiHnT 
clusterin gene in a human bladder cancer model. 

MixakeB, flaraj, Kamidonn S Gleave MR 

SSS^SS S3T GCneral H ° SPita1 ' B " tiSh 

SUSTil? PreSSi ° n iS hi8Wy u P- re 8 ulated in sever «l normal and malignant 
^ctW^niS t0SlS Alth ° U8h reCCm StUdi6S have demonstrated a 

i ttl f I f ? e *P ression a 8 ai »st various kinds of apoptotic 
stimuli, the functional role of clusterin in the acquisition of a therapy- 

Phen0typ ^ in bladder cance ' remains unknown. The objectives of 
rODN^T t ° t| det « mune whelher (AS) oligodeoxynucleotide 

(ODN) targeting the ciustenn gene enhances apoptosis induced by cisolatin 

ODn/h Uat ? ? ° f C ° mbined frea *" ent **» AS clusS 

ODN and cisplatin .n the inhibition of KoTCC-1 tumor growth and 

metastasis ,n a human bladder cancer KoTCC-1 model. We initially 

revealed the dose-dependent and sequence-specific inhibition of clusterin 

expression by AS clusterin ODN treatment inkoTCC-1 cells at boui mRNA 

and protein levels. Clusterin mRNA was increased in a dose-dependent 

manner by cisplatin treatment at concentrations < or =10 mg/ml and 

h ^1"^^ ^regulation induced by 10 mg/ml cisplatin peaked by 48- 

h Ppst-treatment and began decreasing by 72-h post-treatment. Although 

toere was no s.gmficant effect on growth of KoTCC-1 cells AS ciustenn 

ODN treatment significantly enhanced cisplatin chemosensitfvity of 

r o I L-C- 1 cells in a dose-dependent manner, reducing the IC(50) by >50% 

Characteristic apoptotic DNA ladder formation and cleavage of poIy(ADP: 

SS°oE!^ ""ft" T detCC,ed 3fter C ° mbined trea tmemwith AS 
ciustenn ODN and asplatin but not either agent alone. In vivo systemic 
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Breast Cancer Gene Therapy Usinq a 

Breast mm M rj 51 

Cancer Metastasis Inhibitor 

Research 

University of Southern California _ 

, . Open Wind ow 

Investigators): Oinp Zhou , M.D., Ph D - 

Award Type: C^regLDeyelopment Award. > Post dostomi Fellowship 

Award Cycle: l^CycIeJU) Grant »: 3FB-0125 Award Amount: $75,599 

Research Priorities 

Initial Award Abstract (1997) 

At the time of diagnosis, over 60% of breast cancer patients will have disease that has spread 
(metastasis) from the primary site in the breast to other parts of the body. While the primary tumor 
can be removed, there is no adequate therapy for preventing the spread of the tumor to secondary 
sues. We have been studying an anti-metastatic protem from the venom of the Southern copperhead 
snake, called contortrostatin (CN). This protein blocks the faction of a group of cell surface 
receptors called integrins, which are the key cellular receptors that allow cancer cell attachment 
movement, and migration in the body. Thus, the integrins on cancer cells are prime targets to ' 
develop new drugs and treatment modalities. Presently we use an experimental model where mice 
are .mplanted with human breast cancer cells in the mammary fat tissue to test CN for blockage of 
tumor growth and metastasis. Daily injections of CN into these tumors slows their growth rate and 
also reduces their metastatic spread by >9 5 o/ 0 . We have evidence that this effect of CN is due to a 
combinat,on of three effects which include (.) impeding invasion of the cancer cells into blood 
vessels, („) preventing the attachment of cancer cells to the blood vessel wall, and (in) blocking new 
blood vessel growth (angiogenesis) into tumors. 

Gene therapy is one of the most promising recent developments in medicine. Using a non-disease 
causing retrovirus, new genes can be integrated into the chromosomes of cells. These genes can 
make new proteins with therapeutic functions. We plan to use this approach to introduce the CN 
gene into cells called myoblasts, which are precursors of muscle cells. The myoblast cells will be 
•mplanted mto the tumors, or other appropriate sites in the animals, to produce CN. We anticipate 
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M Asano, A Yukita, T Matsumoto, S Kondo and H Suzuki PubMed 

B.oscience Research Department, Tsukuba Research Laboratory, Toagosei VDl J . 
Co., Ltd., Ibaraki. Japan. » PubMed Citation 

► Articles by Asano. M. 

We elucidated the relationship between vascular endothelial * Articles by s^uki , h 

growth factor/vascular permeability factor (VEGF/VPF), which is a potent angiogenic factor and the 
growth of pnmary and metastatic tumors using an immunoneutralizing monoclonal antibody against 
human VEGF/VPF 121. The monoclonal antibody, MV303, suppressed the growth of human umbilical 
vem endothehal cells (HUVEC) mduced by VEGF/VPF 121 or VEGF/VPF 165 but did not inhibit its 
growth induced by basic fibroblast growth factor. MV303 inhibited the binding of 125I-VEGF/VPF121 
to HUVEC. We examined the effects of MV303 on tumor angiogenesis using a membrane chamber 
packed with the human fibrosarcoma cell line HT-1080 and implanted s c. into BALB/c mice The 
neovascular.zat.on induced by HT-1080 was inhibited by the i.v. injection of MV303 at a dose of 100 
m.crograms/mouse. Furthermore, the growth of solid tumors of sc. implanted HT-1080 in BALB/c nude 
mice was aJmost completely inhibited by the i.v. and s c. administration of MV303 ten times from day 1 
at a dose of 1 00 m.crograms/mouse (T/C values of tumor volume at day 1 8 were 0.20 and 0.18 
respectively). Tumor growth was suppressed when MV303 was administered, even from eight days after 
tumor tnoculat.on. MV303 suppressed the increase in lung weight caused by experimental metastasis 
with ..v. inoculation of cultured HT-1080 cells to BALB/c nude mice. The life spans of the mice treated 
with MV303 were significantly prolonged. These results indicated that VEGF/VPF played an important 
role in both primary and metastatic tumor growth as a tumor angiogenesis factor. MV303 an 
immunoneutralizing monoclonal antibody against VEGF/VPF, potently inhibited both primary and 
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Inhibition of tumor growth and metastasis of rodent tumors by 
the angiogenesis inhibitor O-(chloroacetyl-carbamoyl) 
fumagillol (TNP-470; AGM-1470). 

Yamaoka M , Yamamoto T, Masaki T T Ikevama S r Sudo K Fujita T 

Pharmaceutical Research Laboratories III, Takeda Chemical Industries Ltd 
Osaka, Japan. 

The effect of the potent angiogenesis inhibitor O-(chloroacetyl-carbamoyl) 
fumagillol (TNP-470), a semisynthetic analogue of fumagillin, on tumor 
growth and metastasis was studied using rodent tumors. Injection of TNP- 
470 s.c. inhibited tumor growth in a dose-dependent manner, and the tumor 
sizes of B16BL6 melanoma, M5076 reticulum cell sarcoma, Lewis lung 
carcinoma, and Walker 256 carcinoma were maximally reduced to 16, 10, 
17, and 4% of that in the respective control. The activity of TNP-470 upon 
i.v. injection was slightly weaker than that following s.c. injection. This 
tendency was observed for all the tumors tested. Injection i.v. (infusion) of 
TNP-470 increased the life span of Walker 256 carcinoma-bearing rats by 
183% over the control, while bolus i.v. injection increased the life span by 
only 47%. TNP-470 reduced the number of pulmonary metastatic foci of i.v. 
inoculated B16BL6 melanoma in a dose-dependent manner, and the number 
of metastatic foci was reduced to 10% of that in the control by treatment 
with TNP-470 at 60 mg/kg, 3 times/week. The mean survival time of 
B16BL6 tumor-bearing mice treated with TNP-470 using this regimen was 
extended by 56% over that of control mice. TNP-470 at 10 mg/kg every day 
also reduced the number of metastatic foci of M5076 sarcoma in the liver 
after resection of the tumor from the primary site. Adriamycin at the same 
dose only slightly reduced the number of metastatic foci, even though TNP- 
470 and Adriamycin showed roughly equal inhibitory activity against 
M5076 sarcoma growth. TNP-470 extended the mean survival time of 
M5076 tumor-bearing mice by more than 100% over that of control mice at 
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David Piatt, Ph.D. 
12 Appleton Circle 

Newton Center, Massachusetts 02459 

Re: United States Patent Application Number 10/657,383 

Dear Dr. Piatt: 

In the above-referenced application, we have considered whether you should be named an 
inventor on this patent application. We believe it is in the best interests of all concerned to establish the 
proper inventorship for this application. A copy of the pending claims and the published application arc 
enclosed for your reference. 

On the basis of statements you have made in the reexamination in this patent family and the 
similarity of the pending claims to those under reexamination, we conclude that you should be named an 
inventor on this application. 

Accordingly, we attach a Supplemental Declaration and Declaration of Added Inventor for you to 
sign in order to be named as an inventor, along with an Assignment. Please sign the enclosed documents 
and return them to us. 

t u i^w.?' ■ ^ car « e ' lclosin g aDec, ara«on Under 37 C.F.R. § 1.131 for your signature, in order 
to establish that the date of this invention is prior to March 27, 2001 . 

We request that these documents be executed and returned by May 4, 2007. If you believe you 
are not in fact an inventor with respect to these claims, please contact me so that I understand the basis for 
your position. If you do not return these documents or contact us by May 4, we will assume that you 
refuse to sign these documents. We look forward to hearing from you soon. 

Sincerely, 

David P. Halstead 
/JAF 
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cc: Mr. Joseph Grimm (w/enc.) 

Barry J. Schindler, Esq. (w/enc.) 
Matthew P. Vincent, Esq. 
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Attorney Docket Number 


104831-0002-103 


First Named Inventor 


Van Chang 


COMPLETE IF KNOWN 


Application Number 


10/657,383 


Filing Date 


September 8, 2003 


Art Unit 


1623 


Examiner Name 


L C. Maier 



Each Inventor's residence, mailing address, and citizenship are as stated below next to the* name. 

lifi^t ^!, lr iy, ent ^ ) ^!I^l tetowta t» the original and first inventor^) of the subject matteTwhich is claimed and for which a 
patent is sougni on me invention entitled: 



METHOD FOR ENHANCING THE EFFECTIVENESS OF CANCER THERAPIES 



the specification of which 
| [ is attached hereto 



(THJq of the Invention) 



OR 



on (MM/DD/YYYY) | 09/08/2003 as United Slates Application Number or PCT International 



Application Number 
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09/08/2003 
12/23/2003 
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08/15/2006 
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I acknowledge the duty to disclose Information which is material to patentability as defined In 37 CFR 1 56 includinn for 
commuaborhln-part applications, material information which became avatebie betwWtheS 

the national or PCT International filing date of the contlnuaBon-irvpart application. ^ application and 
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Priority 
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□ □ 


n 


□ □ 



□ 
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ASSIGNMENT 



WHEREAS, I, David Piatt, together with co-inventor Yan Chang, have invented a 
^cTrZ^^T H0 ^ F0R ENHANCING ™* EFFECTIVENESS OF 
So! of w^h: ^ m ^ aPPHCati0n f ° r ^ Patent ° f ^ United States > * e 

I ] is being executed on even date herewith; and is about to be filed in the United 
States Patent Office; 

IX] was filed on September 8, 2003 as Application No. 1 0/657,383; 

I ) was patented under U.S. Patent No on 



WHEREAS, Prospect Therapeutics, Inc., (hereinafter "ASSIGNEE") a corporation 
SorS «~ * acauire an interest therein in 

NOW, THEREFORE, to all whom it may concern be it known that for and in 
cons.derahon of said agreements and of other good and valuable con^deration The receipt of 
heret ,S ^ * have sold, assigned and transferred and by *e e pS do 

^^^^^ 

as may issue thereon, and any reissue, continuation, divisional and for^co^ 

SSSLTT 7 prosecud ° n > «P">i'a«on, or defense . StXSS 
ASSIGNEE ,0 aP p ly for ao d obtain fcni fa ^ J, "^'^ 
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and all Letters Patent by attorneys and agents of ASSIGNEE'S selection and the right to procure 
the grant of all such Letters Patent to ASSIGNEE for its own name as assignee of the entire 
right, title and interest therein; 

AND, I hereby further agree for myself and my executors and administrators to execute 
upon request any other lawful documents and likewise to perform any other lawful acts which 
may be deemed necessary to secure fully the-aforesaid invention to said ASSIGNEE its 
successors, assigns and legal representatives, but at its or their expense and charges, including 
the execution of apphcations for patents in foreign countries, and the execution of substitution, 
reissue, divisional or continuation applications and preliminary or other statements and the 
giving of testimony in any interference or other proceeding in which said invention or any 
application or patent directed thereto may be involved; 

t« ice 1° h T by authorize md re <l uest *e Commissioner of Patents of the United States 

Won , -^£52 38 Sha11 bC 8nmted Up ° n Said ap P ,ication or applications based 
thereon to said ASSIGNEE, its successors, assigns, and legal representatives 
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ABSTRACT 



The efficacy of conventional cancer therapies such as sur- 
gery, chemotherapy and radiation is enhanced by the use of 
a therapeutic material which binds to and interacts with 
galeclins. The therapeutic material can enhance apoptosis 
thereby increasing the effectiveness of oncolytic agents. It 
can also inhibit angiogenesis thereby moderating tumor 
growth and/or metastasis. 
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METHOD FOR ENHANCING THE 
EFFECTIVENESS OF CANCER THERAPIES 

RELATED APPLICATION 
[0001] This patent application claims priority of VS. 
Provisional Patent Application Serial No. 60/299,991 filed 
Jan. 21, 2001, and entitled "Method for Enhancing the 
Effectiveness of Cancer Therapies." 

FIELD OF THE INVENTION 
[0002] This invention relates generally to methods and 
materials for the treatment of cancer. More specifically, the 
invention relates to methods and materials for enhancing the 
effectiveness of cancer therapies. 

BACKGROUND OF THE INVENTION 
[0003] Conventional treatment for cancers involves the 
use of cherootherapeutic agents, radiation, and surgery 
cither alone or in combination. The medical arts have 
developed a number of treatments based upon the foregoing 
therapies. The present invention is directed to specific mate- 
rials which can act to enhance the effectiveness of the 
foregoing therapies. 

[0004] Oalcclins comprise a family of proteins which arc 
expressed by plant and animal cells and which bind B-ga- 
lactoside sugars. These proteins can be found on cell sur- 
faces, in cytoplasm, and in extracellular fluids. Tbcy have a 
molecular weight in the general range of 29-34 kD; they 
have an affinity for P-galactoside containing materials, and 
have been found to play a number of important roles in 
biological processes including cell migration, cell-cell adhe- 
sion, angiogenesis, cell fusion and other cell-ccll interac- 
tions, as well as immune-based reactions and apopiosis As 
such, toe role of galectins is very strongly tied tocanccr and 
other proliferative diseases. While there arc a large number 
of galectins which manifest the foregoing activities, galcc- 
tin-3 and galectin-1 have been strongly implicated in con- 
□cction with cellular processes involving cancers. 

[0005] Galcdin-3 is a carbohydrate binding protein hav- 
ing a molecular weight of approximately 30000 It is 
composed of two distinct structural motifs, an ammo-termi- 
nal portion containing Gly-X-Y tandem repeals which are 
characteristic of collagens, and a carboxyi-terminal portion 
containing a carbohydrate binding site. Galectin-3 is found 
m almost all tumors, and has a binding affinity for B-galac- 
losioVcomaining glyco-conjugatcs. Galectin-3 is believed 
to play a role in mediating cell-cell interactions and thereby 
fostering metastasis. It has been found that cells which have 
high expressions of galectin-3 are more prone to metastasis 
and are more resistant to apoptosis induced by chemo- 
therapy or radiation. It has also been reported in the litera- 
ture that galectin-3 plays a role in promoting angiogenesis. 

^?^ Gal ! C ? in " 1 15 a hiRhly ^rved homodimer of 
i. v a 3 ? * ° nC < £ thc mosl abu *knt of the.galectins. 
It binds to laminm which has been found to exert strong 
regulatory effects on cellular interactions such as adhesion 
proliferation, migrarion and differentiation. In this regard 
galeciin-l has been found to strongly influence these pro- 
cesses in various cells. It is believed to be implicated in the 
secretion of a number of cellular growth factors and inter- 
kulcns, Galectin-1 has been found to be expressed at very 
high levels in many cancer cells and is strongly implicated 
in metastasis. m wyuwcu 



[0007] In accord with the present invention, it has been 
found that certain therapeutic materials can bind to galectins 
thereby inactivating them toward interaction with other 
carbohydrate materials and/or cells. Specifically, it has been 
found that treatment of galectin bearing cells with the 
therapeutic materials of this invention can inhibit the inter- 
action of those cells with other cells and/or biomolcculcs 
and thereby inhibit angiogenesis and enhance the efficacy of 
arxsptosis-inducing therapies such as chemotherapy or radia- 
tion. Furthermore, these materials can inhibit cell-cell inter- 
actions and thereby enhance the effectiveness of surgical 
therapies by inhibiting metastases, which are often initiated 
by surgical dislodgement of cells. 

[0008] As will be explained in detail hereinbelow, the 
materials of the present invention are generally comprised of 
natural or synthetic polymers and oligomers. They are very 
low in toxicity and interact syncrgisticalry with heretofore 
employed cancer therapies so as to increase the effectiveness 
thereof. Through the use of the present invention, the 
dosages of potentially toxic therapies such as chemothera- 
pies and radiation may be reduced. Likewise, the eflective- 
ness of surgical therapies is enhanced by the use of the 
present invention. For example, since the methodology of 
the present invention acts to inhibit the post-surgery meta- 
static process, use of tins invention allows a surgeon to 
implement more aggressive surgical therapies without being 
limited by the possibility of precipitating metastatic events. 
These and other advantages of the invention will be dis- 
cussed hereinbelow. 

BRIEF DESCRIPTION OF THE INVENTION 
[0009] There is disclosed herein a method for enhancing 
the efficacy of a therapeutic treatment for cancer in a patient. 
The treatment being enhanced may comprise chemotherapy, 
radiation therapy, surgery and combinations thereof. The 
method of the present invention comprises administering to 
a patient a therapeutically effective amount of a compound 
which binds to a galectin. This compound may be admin- 
istered prior to, after, or concomitant with the other treat- 
ment. 

[0010] A preferred class of therapeutic materials of the 
present invention comprises a polymeric backbone having 
side chains dependent therefrom. The side chains arc termi- 
nated by a galactose or arabinose unit. This material may be 
synthetic, natural, or semi-synthetic. In one particular 
embodiment, the therapeutic compound comprises a sub- 
stantially dcmethoxylated polygalacturonic acid backbone 
which is interrupted with rhamnose residues. 
[0011] In general, the materials of the present invention 
have a molecular weight in excess of 300 dallon. One 
speafic group of materials has a molecular weight in the 
range of 300 to 2,000 daltons. In those instances where the 
materials of the present invention are based upon complex 
carbohydrates such as pectins, a preferred group of materials 
has a molecular weight in the range of 1-50 kilodalton. The 
therapeutic materials of the present invention may be admin- 
istered orally, by injection, transdermally, or by topical 
application, depending upon the specific type of cancer 
being treated, and the adjunct therapy. 

DETAILED DESCRIPTION OP THE 
INVENTION 

[0012] The present invention recognizes that the effective- 
ness of conventional cancer therapies such as chemotherapy, 
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surgery and radiation can be enhanced through the use of a 
therapeutic material which interacts with galectins. 

[0013] While galectins are known to bind galactose and 
other such simple sugars in vitro, those simple sugars are not 
therapeutically effectivo in moderating galcctin mediated 
cellular processes in vivo. While not wishing to be bound by 
speculation, the inventors hereof presume thai relatively 
small sugar molecules arc incapable of sustainably blocking, 
activating, suppressing, or otherwise interacting with other 
portions of the gakctin protein. Therefore, preferred mate- 
rials for the practice of the present invention generally 
comprise molecules which contain an active ga lectin bind- 
ing sugar site, but which have somewhat higher molecular 
weights than simple sugars. Such molecules preferably have 
a minimum molecular weight of at least 300 daltons, and 
most typically a minimum molecular weight in the range of 
300-2,000 daltons. Some specifically preferred materials 
have yet higher molecular weight ranges. A preferred class 
of therapeutic materials comprises oligomcric or polymeric 
species having one or more sugars such as galactose or 
arabinose pendent therefrom. The oligomeric or polymeric 
backbone may be synthetic or organic. Materials of this type 

arc disclosed in U.S. Pat. No. (EX Ser. No. 09/750, 

726) the disclosure of which is incorporated herein by 
reference. Such materials wiU preferably have a molecular 
weight in the range of 300.50,000 daltons and one particular 
material comprises a cellulose backbone with galactose 
terminated side chains pendent therefrom. It should be kept 
in mind that there is some inherent uncertainty in molecular 
weight measurements of high molecular weight carbohy- 
drates, and measured molecular weights will be somewhat 
dependent on the method used for measuring the molecular 
weight. Molecular weights given herein are basbd on vis- 
cosity measurements, and such techniques are known in the 
art. 

[0014] One group of materials falling within this general 
class comprises a substantially demethoxylated polygalac- 
turonic add backbone having rhamnose residues pendent 
therefrom. It is believed that in materials of ibis type, the 
terminal galactose or arabinose units pendent from the 
backbone bind to galectio proteins. The remaining bulk of 
the molecule potentiates the compound's action in modcr- 
ating immune system response; and as discussed herein- 
above, the inventors, while not wishing to be bound by 
speculation, believe thai the remaining bulk of tbc molecule 
either interacts with remaining portions of the galectin 
protein and/or prolongs the binding of the sugar portion 
thereto. Materials of this general type are described by 
formulas I, II and III hereinbelow, and it is to be understood 
Ibal yet other variants of this general compound may be 
prepared and utilized in accord with th e principles of the 
present invention. 
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[0016] Pectin is a complex carbohydrate having a highly 
branched structure comprised of a polygalactuxooic back- 
bone with numerous branching side chains dependent there- 
from. The branching creates regions which are characterized 
as being "smooth" and "hairy/* It has been found that pectin 
can be modified by various chemical, enzymatic or physical 
treatments to break the molecule into smaller portions 
having a more linearized, substantially dcmcthoxylated 
polygalacturonic backbone with pendent side chains of 
rbaronose residues having decreased branching, This mate- 
rial is known in the art as modified pectin, and its efficacy in 
treating cancer has been established; although galcctin 
blocker materials of this type have not been used in con- 
junction with surgery, chemotherapy or radiation. 

[0017] U.S. Pat. No. 5,895,784, the disclosure of which is 
incorporated herein by reference, describes modified pectin 
materials, techniques for their preparation, and use of the 
material as a treatment for various cancers. The material of 
the '784 patent is described as being prepared by a pH based 
modification procedure in which the pectin is put into 
solution and exposed to a scries of programmed changes in 
pH which results in the breakdown of the molecule to yield 
therapeutically effective modified pectin. The material in the 
'784 patent is most preferably prepared from citrus pectin; 
although, it is to be understood that modified pectins may be 
prepared from pectin starting material obtained from other 
sources, such as apple pectin and ihe like. Also, modification 
processes may be accomplished by enzymatic treatment of 
the pectin, or by physical processes such as heating. Further 
disclosure of modified pectins and techniques for iheir 
preparation and use are also disclosed in VS. Pat No. 
5,834,442 and U.S. patent application Scr. No. 08/024,487, 
the disclosures of which arc incorporated herein by refer- 
ence. Modified pectins of this type generally have molecular 
weights in the range of 1-50 Idlodalton, and a preferred 
group of such materials has an average molecular weight in 
the range of 1-15 kilodalton, with a specific group of 
materials having a molecular weight of aboui 10 Idlodalton. 

[0018] As disclosed in the prior art, such modified pectin 
materials have therapeutic efficacy against a variety of 
cancers. These materials interact with galeclios, includiug 
galcctin-1 and galcctin-3, and in that regard abo have 
efficacy against immune based diseases. In accord with the 
present invention, the effect of conventional cancer therapies 
is enhanced by use of pectin materials and other materials 
which interact with galectins. These materials may be 
administered orally; or by intravenous injection; or by 
injection directly into an affected tissue, as for example by 
injection into a tumor site. In some instances the materials 
may be applied topically at the tirno surgery is carried out. 
Also, other techniques such as transdermal delivery systems 
inhalation, subcutaneous implantation, or the like may be 
employed. * 

[0019] Radiation therapy for cancer, which includes 
gamma radiation as well as particle beams, and oncolytic 
chemotherapcuiic agenis are cytotoxic, and their effective- 
ncss in treating cancer is based upon the fact that cancerous 
cells arc generally more sensitive to such cytotoxic therapies 
than are normal cells either because of their rapid metabo- 
lism or because they employ biochemical pathways not 
employed by normal ceils. It is believed that these Ihcrapics 



exert their cytotoxic effects by activating programmed cell 
death, also referred to as apoptosis. Cells undergo apoptosis 
when they undergo a critical level of damage. A balance 
between the activities of a pop tori c and anti-apoplotic intra- 
cellular signal transduction pathways is important toward a 
cell's decision of whether to undergo apoptosis or to attempt 
internal repair. It has been demonstrated that galectins, and 
specifically galcctin-3, are involved in both apoptosis resis- 
tance and tumor progression. 

[0020] Calectin-3 has been implicated in inhibiting apo- 
ptosis in cells treated with oncolytic agents such as cisplatin, 
genistein and the like. It was found that genistcin effectively 
induces apoptosis, without detectable cell cycle arrest, in 
BT549 cells, which comprise a human breast epithelial cell 
line that does not express detectable levels of galectin-3. 
However, when galcctin-3 trahsfected BT549 cells arc 
treated with genistcin, cell cycle arrest at the G(2)/M phase 
takes place without apoptosis induction (Lin et al. Galec- 
tin-3 mediates genistcin-induced G(2)/M arrest and inhibits 
apoptosis. Carcinogenesis 2000 November; 21(11); 1941 -5). 
It was also found that although BT549 cells undergo anoikis, 
galectin-3 overexpressing BT549 celts respond to the loss of 
cell adhesion induced by Ol arrest without detectable cell 
death. Studies also suggest that galectin-3 is a critical 
determinant for anchorage-independent cell survival of dis- 
seminating cancer cells in iho circulation during metastasis. 
(Kim cr at Cell cycle arrest and inhibition of anoikis by 
galectin-3 in human breast epithelial cells. Cancer Res 1999 
Aug. IS; 59(16):4148-54). 

[0021] Galectin-3 has also been shown to protect cells 
from apoptosis by moderating cell-cell and ceU-raatrix inter- 
action, and has been shown to be involved in tumor pro- 
gression and metastasis. When galcctin-3 transfected human 
breast cancer cells arc compared with their parent cell line 
which do not express galectin-3, it is found that the over- 
expressing cells: (1) bad a significantly enhanced adhesion 
to laminin, fibroncctin and vitronectin exerted both directly 
and/or via increased expression of specific inlegrins; the 
cells also exhibited (2) a remodeling of those cytoskcletal 
elements associated with cell spreading, i.e. microfilaments; 
and (3) enhanced survival upon exposure to different apo- 
ptohc stimuli such as cytokine and radiation (Matarresc et al. 
Galectin-3 overcxpression protects from apoptosis by 
improving cell adhesion properties. Int. J Cancer 2000 Feb 
15; 85(4):545-54). ' 

[0022] The role of galectins in promoting angiogenesis has 
also been abown. It is known that in order for a primary 
tumor to grow or metastasize the cell must release chemical 
information instructing endothelial cells to form blood ves- 
sels which nourish and support the tumor cell. Galectins 
have also proven to be involved in the processes of metasta- 
sis and angiogenesis. it is shown that galcclin-3 affects 
cbcraotaxis and morphology, and stimulates capillary tube 
formation of IIUV-EC-C in vitro and angiogenesis in vivo. 
Endothelial cell morphogenesis is a carbohydrate-dependent 
process which is neutralized by specific sugars and antibod- 
ies. These findings demonstrate that endothelial cell surface 
carbohydrate recognition events can induce a signaling 
cascade leading to the differentiation and angiogenesis of 
endothelial cells (Nangia-Makker el al. Galectin-3 induces 
endothelial cell morphogenesis and angiogenesis. Am J 
Pathol. 2000 March; 156(3): 899-909). The materials of the 
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present invention have been demonstrated to interact with 
galectins and inhibit angiogenesis. 

[0023] Clearly, galectins in general and galectin-3 in par- 
ticular have been demonstrated to have diverse and very 
significant effects on the growth and proliferation of cancer 
cells. Furthermore, compounds which block or neutralize the 
activity of galectins inhibit angiogenesis and promote apo- 
ptosis. Therefore, such material will beneficially enhance the 
effects of oncolytic therapies. Also, it has been demonstrated 
that such materials will strongly inhibit angiogenesis and/or 
metastasis; therefore, these materials will prevent or mini- 
mize metastatic events induced by surgical disruption of a 
tumor site. 

[0024] In accord with the present invention, a galectin 
binding therapeutic material is administered to a patient, in 
combination with conventional therapies such as surgery, 
radiation or chemotherapy. The material is most preferably 
administered prior to the administration of the conventional 
therapy, so as to allow it sufficient time to interact with and 
bind to galectins in the tumor or in non-cancerous cells. 
Depending on the nature of the cancer and the therapy] 
administration of the galectin binding therapeutic material 
may be continued while the other therapy is being admin- 
istered and/or thereafter. Administration of the galectin 
binding material may be made in a single dose, or in multiple 
doses. In some instances, administration of the therapeutic 
material is commenced at least several days prior to the 
conventional therapy, while in other instances, administra- 
tion is begun either immediately before or at the time of the 
administration of the conventional therapy. In some 
instances, particularly with regard to surgical therapies, the 
carbohydrate material may be advantageously administered 
both before, during and after the therapy. 

[0025] The foregoing discussion has been primary 
directed toward modified pectin materials and materials 
which interact with galectins-1 and 3; however, it is to be 
understood that other galectins are also known to be 
involved in the progress of various cancers, and both the 
modified pectin material as well as the other therapeutic 
materials discussed hereinabove interact with galectins. 
Therefore, other materials and methods may be employed in 
the practice of the present invention. The foregoing discus- 
sion and description is illustrative of specific embodiments, 
but is not meant to be a limitation upon the practice thereof! 
It is the following claims, including all equivalents, which 
define the scope of the invention. 

1. A method for enhancing the efficacy of a therapeutic 
treatment for cancer in a patient, said therapeutic treatment 
being selected from the group consisting of: chemotherapy, 
radiation therapy, surgery, and combinations thereof, said 
method comprising the steps of: 

administering to said patient a therapeutically effective 
amount of a compound which binds to a galectin; and 



administering said therapeutic treatment to said patient. 

2. The method of claim 1, wherein said galectin is present 
on the cell surface of a tissue of said patient. 

3. The method of claim 1, wherein said compound binds 
to galectin-1 or galectin-3. 

4. The method of claim 1, wherein said compound com- 
prises a polymeric backbone having side chains dependent 
therefrom, said side chains being terminated by a galactose 
or arabinose unit. 

5. The method of claim 1, wherein said compound com- 
prises a substantially demethoxylated polygalacturonic acid 
which is interrupted with rhamnose residues. 

6. The method of claim 1, wherein said compound com- 
prises a carbohydrate. 

7. The method of claim 6, wherein said carbohydrate 
comprises a branched carbohydrate. 

8. The method of claim 1, wherein said compound com- 
prises a modified pectin. 

9. Thz method of claim 8, wherein said modified pectin 
comprises a pH modified pectin. 

10. The method of claim 9, wherein said modified pectin 
comprises an enzymatically modified pectin. 

U. The method of claim 8, wherein said modified pectin 
comprises a thermally modified pectin. 

12. The method of claim 8, wherein said modified pectin 
comprises a modified citrus pectin. 

13. The method of claim 1, wherein said compound has a 
molecular weight of at least 300 dallon. 

14. The method of claim 1, wherein said compound has a 
molecular weight in the range of 300-2,000 dalton. 

15. The method of claim 8, wherein said modified pectin 
has a molecular weight in the range of 1-50 kilodalton. 

16. The method of claim 8, wherein said modified pectin 
has a molecular weight in the range of 1-15 kilodalton. 

17. The method of claim 8, wherein said modified pectin 
has a molecular weight of approximately 10 kilodalton. 

18. The method of claim 1, wherein said step of admin- 
istering said compound to said patient comprises injecting 
said compound into said patient. 

19. The method of claim 1, wherein said step of admin- 
istering said compound to said patient comprises orally 
administering said compound to said patient. 

20. The method of claim 1, wherein said step of admin- 
istering said compound to said patient comprises adminis- 
tering said compound prior to administering said therapeutic 
treatment to said patient. 

21. The method, of claim 1, wherein said step of admin- 
istering said compound to said patient comprises adminis- 
tering said compound to said patient after said therapeutic 
treatment is administered to said patient. 

22. The method of claim 1, wherein said compound is 
administered concomitant with said therapeutic treatment. 

♦ » ♦ ♦ * 
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Amendments to the Claims: 

This listing of claims will replace aU prior versions, and listings, of claims in the 
application. 

I. (Previously presented) A method for enhancing the efficacy of a therapeutic treatment 
for cancer in a patient, said therapeutic treatment being selected from the group consisting of: 
chemotherapy, radiation therapy, surgery, and combinations thereof, said method comprising the 
steps of: 

administering to said patient a therapeutically effective amount of a carbohydrate which 
binds to a galectin; and 

administering said therapeutic treatment to said patient. 

2. (Original) The method of claim 1 , wherein said galectin is present on the cell surface 
of a tissue of said patient. 

3. (Previously presented) The method of claim 1 , wherein said carbohydrate binds to 
galectin-1 or galectin-3. 

4. (Previously presented) The method of claim 1, wherein said carbohydrate comprises a 
polymenc backbone having side chains dependent therefrom, said side chains being terminated 
by a galactose or arabinose unit. 

5. (Previously pressed) The method of c.aim 1, wherein said carbohydrate comprises a 
aubaamiauy demethoxylated polyga.a«uronic acid which is interrupted with rhamnose residues. 

6. (Cancelled) 

7. (Previously panted) The method of claim 1, wherein said carbohydrate comprises a 
branched carbohydrate. 
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8. (Previously presented) The method of claim 1, wherein said carbohydrate comprises a 
modified pectin. 



9. (Original) The method of claim 8, wherein said modified pectin comprises a P H 
modified pectin. 



10. (Original) The method of claim 9, wherein said modified pectin comprises an 
enzymatically modified pectin. 

U. (Original) The method of claim 8, wherein said modified pectin comprises a 
thermally modified pectin. 

12. (Original) The method of claim 8, wherein said modified pectin comprises a 
modified citrus pectin. 

13. (Previously presented) The method of claim 1 , wherein said carbohydrate has a 
molecular weight of at least 300 dalton. 

14. (Previously presented) The method of claim 1, wherein said carbohydrate has a 
molecular weight in the range of 300-2,000 dalton. 

15. (Original) The method of claim 8, wherein said modified pectin has a molecular 
weight in the range of 1 -50 kilodalton. 

16 (Original) The method of claim 8, wherein said modified pectin has a molecular 
weight in the range of 1-15 kilodalton. 

( ° rigmal > ^methodof claim 8, wherein said modified pectin has a molecular 
weight of approximately 1 0 kilodalton. 
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18. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises injecting said carbohydrate into said patient. 

19. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises orally administering said carbohydrate to said 
patient. 

20. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises administering said carbohydrate prior to 
administering said therapeutic treatment to said patient. 

21. (Previously presented) The method of claim 1, wherein said step of administering 
sa>d carbohydrate to said patient comprises administering said carbohydrate to said patient after 
said therapeutic treatment is administered to said patient. 

22. (Previously presented) The method of claim 1, wherein said carbohydrate is 
administered concomitant with said therapeutic treatment. 

23. (Previously presented) A method for enhancing the efficacy of a therapeutic 
treatment for cancer in a patient, said therapeutic treatment being selected from chemotherapy 
radmnon therapy, surgery, and combinations thereof, said method comprising 

administering to said patient a therapeutically effective amount of a carbohydrate 
Which binds to a galectin; and 

administering said therapeutic treatment to said patient, 
therefror^ Carb ° hydnUe backb °- -de chains dependent 

comoris Z /T ~? ^ ^ ^ ^ ^ ric 
compnses homopolymer. 
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galeetinO (Pr£Vi0USlyPreSen,ed) ^ -»«^ of data 23, wherein said carbohydrate binds ,„ 



26. <Previou sI v I « S e Dl ed) Tire m«hod of claim 23, whereto said cartohydra. 
naturally occumng carbohydrate or a modified product thereof. 



e is a 



27 (Previously presented) A method for enhancing the efficacy of a surgical treatment 
for cancer ma patient, said method comprising Peat treatment 

administering to said patient a rherapeutidly effective amount of a carbohydrate 

comprising a polyene backbone having side chains dependen, therefrom, said 

stuservl ' T"- ^ ^ ' 8ahC, ° Se M ** to ~ • 

surgery to said patient. 6 

Chen, ,l S ' (PrcVi0USl5 '~ d > A method for enhancing the efficacy an oncolytic 
chemotherapeuttc in a patient, said method comprising 

administering ,o said patient, prior to or ooncmitan, with said oncolytic 

chetnotherapeutic, a therapeutically effective amount of a carbohydrate 
comprising a polymeric backbone having side chains dependent therefrom, said 
atde chatns beurg terminared by a galactose or arabinose unit, and 

adnumatering said oncolytic chemothempeutic to said patient. 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of: ~~ 

Chang et al. t ' 

Application No, 10/657,383 Confirmation No, 9375 

Filed: September 8, 2003 Art Unit: 1623 

For: METHOD FOR ENHANCING THE Examiner- 1 C Mnier 
EFFECTIVENESS OF CANCER THERAPffiS Examiner. L. C. Maier 

DECLARATION OF ATO I ED INVKNTOR UNDER 37 C.F.R. 1.4fi( a ) 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Dear Sir: 

I, David Piatt, residing at 12 Appleton Circle, Newton Center, Massachusetts, hereby state that: 

1. I was inadvertently omitted as an inventor in the above-identified application, hereinafter 
called the "referenced application." 

2. The referenced application was filed as an application of Yan Chang and Vodek Sasak. 



The inadvertent omission of my name as an inventor occurred without any decent, 
on my part, K 



are true and 
are 



The undersigned declares further that all statements made herein of his own knowledge « 
all statements made on information and beliefs are believed to be true; and further that these statements 
made w,th the knowledge that willful false statements and the like so made are punishable by fine or 
.mpnsonment, orboth, under B^im^l^j^^^^^^ 
statements may jeopardize the validity of the application of any patent issuing thereon 



Date: 



David Piatt 
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I hereby certify that this correspondence Is being deposited with the U.S. Postal 
Service as First Class Man. In an envelope addressed to: MS Amendment 
Commissioner for Patents. P.O. Box 1450, Alexandria. VA 22313-1450. on tho 
dete shown below. 



Dated: Signature:. 
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In re Patent Application of: ~ 

Chan S etaL Confirmation No.: 9375 

Application No.: 1 0/657383 Art Un i t: 1 623 

Filed: September 8, 2003 Examiner: Maier, Leigh C. 

For: METHOD FOR ENHANCING THE 

EFFECTIVENESS OF CANCER THER APTRS 



MS Amendment 
Commissioner for Patents 
P.O. Box 1450 

Alexandria, VA 22313-1450 ' ' f 

Declaration Under 37 C FR. S 1,131 of Van r hang , Ph.D. and n avi d Piatt. Ph.D. 

Sir: 

We, Yan Chang, Ph.D. of Ashland, MA and David Piatt, Ph.D. of Newton, MA, hereby 
declare as follows: 

iwf, aC V he co_in L ventors ° fthQ ab <> v e-mentioned patent which teaches and claims 
methods of enhancmg the efficacy of cancer therapies. 

Prior toMSS he inVemi ° n 38 d6SCribed Cl3imed * thC ab0 - id -tified application 

L „, In H UPP ? rt °*l mS ' We include hercwith 28 Exhibit A a Protocol design for a study carried 
out at our direction, designed to test the efficacy of interferon-^b (IFN-c^H GBC590B and 

c^te^S C — * **— backbone having sid^ 

c Exhibit t ? shows the results of this study. As can be seen, at the end of one week the 

^^Z^^^S^^T (Gr0UP 3> had n tUm0rS aVera8ing 958 7 "* 
mg u<n with GBC-590 had tumors averaging 916.6 mg, 832.5 mg, and 906.9 
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mg, indicating that tumor growth was slower in these groups. At subsequent measurement times, 
after the death of some of the mice, the disparity increases dramatically, indicating that the 
combined therapy was particularly effective in slowing tumor growth in some of the mice As 
then summarized in Exhibit C, administration of either therapy alone was insufficient to achieve 
a significant improvement in the lifespan (MDS, mean day of survival) of the test mice (i.e. the 
difference was within the margins of error), and no mice survived to the end of the experiment. 
In contrast, a combination of the therapies resulted in survival of some of the test mice, and in 
fact the combination allowed a lower dose of JFN-d2b to be used efficaciously. Indeed two 
mice survived at lower doses of JEN-o2b (Groups 5 and 6) than at the dose that was, by itself, 
unable to achieve any significant benefit (Groups 3 and 4). Although the MDS does not show 
improvement, this number is calculated excluding the mice that survived (20% of the total test 
mice for groups 5 and 6). Accordingly, the results demonstrate that GBC590B enhances the 
efficacy of IFN-o2b, and in particular, enhances its ability to inhibit tumor growth. 

5 . By the time of the study described above, it was generally known in the art that modified 
pectin binds galectins, such as galectin-3, through its galactose residues and that other galectin- 
bindmg carbohydrates would be expected to have similar biological activities. For example an 
article by Piatt (an undersigned co-inventor of the instant application) and Raz ("Modulation of 
the Lung Colonization of B16-F1 Melanoma Cells by Citrus Pectin," Journal of the National 
Cancer Institute, 84: 438-442 (1992), Exhibit D) discuss'es a prior study showing that 
galactoside-binding lectins have been shown to mediate cell-cell adhesion and cell-extracellular 
matrix adhesion through carbohydrates containing terminal galactosyl residues The article 
reports another prior study that liver metastasis of murine L-l sarcoma cells was inhibited by D- 
galactose and arabinogalactan. Based upon this prior work, the article evaluates molecules rich 
mgalactoside residues for modulating tumor cell colonization in vivo. In addition US Patent 
No. 5,834,442 (Exhibit E), filed July 7, 1 994 and issued November 10, 1 998, states that it had 
been previously demonstrated that modified citrus pectin could interfere with cell-cell 
T™£T Tf 3 ^ b , y Ce " f™* 00 ^ohydrate-binding galectin-3 molecules. This patent 
nhTb £S fS r ,T P Carb ° h >' drates rich in galactose residues, such as pectin, acf as potent 

fited ^ U S - Patent No - 5 > 681 > 923 (^rub" F), 

fil l?. f ' , f Dd 1S l Ued ° Ct ° ber 28 ' 1 991 ' for which "ndersigned co-inventor Piatt is 

OS6S ? 6 SeqUeDCe ° f g a,act °se-specific binding polypeptides and the 
T* ST„f 1 l T he ,f th S ga,aCt ° Se bound t0 SUCh Po'Wides can be a simple sugar 
Tn narnlT , p °* sacchande - *»sed °" our knowledge of these facts and the results descrfbed 
m paragraphs 3 and 4 we expected that galectin-binding carbohydrates generally, particularly 
those containing terminal galactose moieties, would be useful in the invention. 

6. The results described in paragraph 4 were obtained in the United States through 
experiments performed by us in collaboration with researchers working under our direction and 

ZZS^SS^ Pri ° r t0 ^ 27 ' 2001 • ™ 6 ^ « fr0 ™ ExMbitB art 

L .if T! her ^ y deC , lare that 3,1 statemenls ™^ herein of our own knowledge are true and 
that all statements made on information and belief are believed to be true; and Lher AatAese 

nunS* r J 13 ' 6 kn ° Wledge * at WiUfol fa,Se Stateme * s *" d like soTade ar 
punishable by fine or imprisonment, or both, under Section 1001 of Title XVIII of the United 
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States Code and that willful false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 

Yan Chang 

Dated: Signature: 

David Piatt, 

DatetJ : Signature: 
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Exhibit D 



Toxic effect 



No. ofp«nco»(*) 



Toxicfrv pwte 



Leukopenia 
Anemia 

Thrombocytopenia 

Bcvktlon of tspartnte amlnotninyfoase/ 

Elevation of iqcbJ bilirubin level 

Naosta/voroUlpg 

Anorexia 

Dion-hta 

Siomaiitii 

Alopecia 

Pyrexia 



19(70) 
14(52) 
12(44) 
4(15) 

U4J 
10 OT) 
10(37) 

9(33) 

5(19) 

2(7) 

U4) 



Furthermore, studies of combination 
chemotherapy with other antilunjor dnigs 
arc warranted, since, in Japan. MST-16 
has been shown to have antitumor ac- 
tivity in combination with other drugs in 
vitro and in vivo. These studio* have 
demonstrated supra-addnive effects on in 
vitro growth of MOLT-3 cells when the 
drug was used In combination with doxo- 
rubicin, amsacrine, and bleomycin, as 
well as addldve effects whh cyclophos- 
phamide. dspUtfn, rnltomycin-C, and cy- 
tarabine (/P). MST-16 has also had su- 
pra-additive effects on L1210 leukemia in 
mice in combination with doxorubicin, 
mitomycta-C cispladn, cyclophospha- 
mide, and cytarablne (20). In addition, it 
is being used against breast cancer, 
gastric cancer, and adujt T-cell leukemia/ 
lymphoma in phase U trials tn Japan, 
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Colonization of 81^1° 
Melanoma Cells by Citrus 
Pectin 



David Plan, Avraham Raz* 



Cornea: Studies have shown thai the 
gnbctoslde-contaftting simple sugars 
and antl-gaJacrosid^blndlng lectin 
antibodies may affect experimental 
tumor cell metastasis. However, the 
limited number of reagents used thus 
far necessitate further observations. 
Pvrpos€: Natural citrus pecdn (CP) 
an<i pH-JKOdined CP (MCP), rich in 
galactose residues, were used to study 
the involvement of carbohydrates con- 
taining galactoslde residues in cellular 
Interaction In vitro and In lung 
colonization in vivo of B16-F1 mela- 
noma cells. Methods: B16-FI mela- 
noma cells were incubated with various 
concentrations of CP and MCP. Their 
ability to form homotypic aggregation 
tn vitro and tumor lung colonization In 
Wvo in &-weck-old female C57BL/6" 
mice was then analyzed. Results: The 
CP binds to the surface of B16-F1 
melanoma cells; this binding can be in- 
hibited by lactose at a concentration of 
OAS M. Intravenous injection of the 
marine B16VF1 melanoma cells with 
the natural CP resulted In a significant 
increaso (up to threefold) In the ap- 
pearance of tumor colonies in the long 
and in increased homotypic ag&rega. 
tlon properties of the cells, while injec- 
tion of MCP significantly decreased 
BftWFl experimental metastasis (>9Q%). 
Conclusions: Tumor gaJactosidc-bfaid* 
jng proteins mediate cellular recoeni- 
non by linking <>Ugc^ccharides with 
terminal D-galacioside residues on ad- 
jacent celb. Successful interference 
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with such a process with Mv.? may 
lead 10 a reduced ability to form tumor 
ccU emboli and metastasis. Implica- 
tions: These findings imply that the 
galactose-coDtainmg carbohydrate side 
Chains of CP might mimic or compete 
with the natural ligandfe) of the tumor 
gnlactoside-binding protein (gaMectln) 
and thus affect cellular intcroctioiis 
relevant for metastasis. [J Natl Cancer 
Inst 84:43^-442, 1992] 



a role for gaMecrin In human colon can- 
cer «*). 

In this investigation, we have used 
natural citrus pectin (CP) and pH- 
modified CP (MCP). molecules which are 
rich in galactoside residues, to farther 
evaluate the possible use of carbohydrace- 
comalning galactosyl residues for aug- 
menting tumor cell colonization in vivo. 



Previously, galactosido-bmding lectins 
were shown to mediate cell-cell adhesion 
and c^-cxtraccllular matrix adhesion 
through carbohydrates containing termi- 
nal or penulaied galactosyl residues. The 
role of galactose residues and their com- 
plementary receptors in this process was 
previously demonstrated, leading to the 
exploration of their possible use for the 
undemanding of and Intervention in 
tumor metastasis {12). Experimental 
Hvor metastasis of the murine L-l sar- 
coraa cells was inhibited by o-galactose 
and atabmogalactan CI), while rnetbyl-a- 
D-lacmside and lacto-//-tctrose caused 
significant reduction in the metastatic 
deposition of B16 melanoma cells com- 
pared with the control «). Treatment of 
B16 melanoma and UV-2237 fibrosar- 
coma cells in vitro with monoclonal anti- 
body directed against tumor galactoside- 
binding protein (gal-lcctio) before rhrir 
injection into the tail veins of syngeneic 
mice resulted in a marked decrease in the 
development of tumor colonies in the 
lung (J). Furthermore, a correlation was 
established between the level of a human 
gal-ieciln and the serum level of carcinc- 
embtyonlc antigen and the stage of 
progression of colorectal carcinoma in 
human patients. This correlation suggests 
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Materials and Methods 
CP and Its Modification 

CP (70-100 kd; 0.5%; Sigma Chemical 
C6 (l St Louis, Mo.; 10% methoxyl 
groups) was soiubllized and sterilized 
under UV radiation for 4$ hours. The 
weal carbohydrate level was oetetrolned 
by the phenol sulfuric acid method (7). 
Tne pH of CP was rr>odifjed by increasing 
me pH io 10.0 with NaOH <3 N) for 30 
minutes end then by decreasing it to 3.0 
with HQ C3 N) according to the method 
of Albershelm w ml. (*). Samples were 
taken after 10 hours and 24 hours, and the 
pH of the samples was equilibrated to 6.3. 
The solutions were washed with etiianoi 
(70%) and dried with acetone (100%), 
resulting in MCP fragments of approxi- 
mately. 10 kd. A' sample of dried MCP 
was rehydrated with Ca 2 *- and Mg 2+ -free 
phosphate-buffered saline (pH 7.2) 
(CMF-PBS) to a final stock solution of 
0.5% (wVyoIX The molecular weights of 
CP and MCP were determined by vis- 
cosity measurements (9) ax 25 'C in an 
ItobclohdeNa 1 viscometer (Ubbelohde, 
The Netherlands) whh sodlum-hcxa- 
racwlphosphate at 20 n\M (pH 4.5), 0.2% 
EDTA, and (0.9%) NaCL 

Natural sugars in CP were estimated 
from the difference between the /n-hy- 
droxyphenol method (10) and the total 
carbohydrates with phenol sulfuric acid 
(7). The composition of the natural sugars 
was obtained by hydrolysis In trifluor- 
acetic acid (2 N). The respective alditol 
acetates were analyzed by gas-liquid 
chromatography as described UUJJ2) 

CP was radiolabeled by oxidation with 
NaJO*, followed by reduction with NaBiJL 
US). 

Cells and Culture Conditions 

BNS-Fl melanoma .cells (JS) were 
grown in Dulbccco's modified Eagle medi- 
um (CIBCO Laboratories, foe. Grand Is- 
land, RY.) containing 10% hc^-inactivated 
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fetal bovine serum, nonessential amino 
acids, and antibiotics. Cell cultures were 
incubated In a humidifier atmosphere of 
7% COJ and 93% air. To ensure repro- 
ducibility, all experiments were per- 
formed with cultures grown for no longer 
than 6 weeks after recovery from frozen 
stocks. 

Lung Colonization Assay 

B 1 6-Fl cells grown to 70% confluence 
ware detached with 2 mAf EDTA in 
CMF-PBS. The cells were then washed 
and resuspended in CMF-PBS with or 
without CP and MCP, and aliquots of me 
suspension containing 1 x 10 5 cells m 0.2 
mL were injected intravenously into the 
tail veins of 8-week -old female CS7BL# 
mice. After 17 days, the mice were autop- 
sied. The number of tumor colonics in the 
lung was detcirmncd under a dissecting 
microscope (14). 

Assay for CP-Induced Homotyplc 
Aggregation 

Cells were detached with 2 mM EDTA 
in CMF-PBS and suspended at I x 10 5 
ceQ/mL in CMF-PBS as described (7) 
with and without 0.05% CP or 0.05% 
MCP. Aliquots containing 0.5 mL of cell 
suspension were placed in suicomzed 
glass tubes and agitated ax 50 rpm for 30 
minutes at 37 'C The aggregation was 
then terminated by fixing the cells with 
1 % formaldehyde in CMF-PBS, Samples 
were used for counting the number of 
Single cells, and aggregation was calcu- 
lated according to the following equation: 

(l-M/nfc)xiO0, 

where Nr and Nc represent the number of 
single cells in the presence of the tested 
compounds and the number of single cells 
in the control buffer (CMF-PBS), respec- 
tively. 

Results and Discussion 

The lodgment, attachment, and growth 
of blood-borne neoplastic cells depend 
largely on cell embolization. The arrest of 
intravenously Inoculated aggregates, of 
tumor cells leading to intense metastatic 
growth is much higher than that of single 
cells. Furthermore, several studies using 
the same B16-P1 melanoma cell system 
have demonstrated a correlation between 
the tendency of the cells to undergo inter- 
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cellular interactions in culture and their 
metastatic potential Previously, wc (/) 
suggested a molecular basis for such pro- 
cesses and demonstrated thai several tu- 
mor cells, including the B16-F1 mela- 
noma cells, contain ipUactoside-biridix^ 
lectin which mediates cell homotypic ag- 
gregation in the presence of the asialo- 
glycoprotoins. Carbohydrates- containing 
galactoslde residues and antibodies 
directed against the gaWecdn were shown 
to reduce tho tendency of tumor cells to 
develop metastases (/^), The effect of 
CP on such processes was tested in the 
search for additional reagents for evalua- 
tion of the possible relationship between 
the gal-lecrin and the endogenous iigsnd. 

CP is a branched compl&x polysaccha- 
ride polymer responsible for the texture 
of fruits and vegetables. The CPs consisr 
of partially eswlfied galacruronic acid 
residues with side chains composed of 
arabuiose, galactose, glucose, mannose. 
and xylose. The sugar composition of CP 
would indicate that the anbydrogalac- 
turonic acid comprises about 50% of the 
total residues, while galactose and arabi- 
nose constitute the two other major car- 
bohydrates of CP, comprising 20% and 
15%. respectively (fig. 1). Tbc modifica- 
tion of CP to MCP by pH Involves 
<Jcgradation of the main galacturonlc add 
chain by [Wuninadon (high pH) fol- 
lowed by partial degradation of the 
natural carbohydrates (low P H), resulting 
in nonbranched carbohydrate chains of 
basically the same sugar composition of 
the unmodified CP 

The B16-F1 melanoma cells exhibited 
a low level of spontaneous homotypic ag- 
gregation, clearing a 1-hour agitation In 
CMF-PBS (Fig. 2, A), Tho aggregation of 
the cells, however, was markedly In- 
creased in the presence of 0.05% CP (Fig. 
2. A). In contrast, an equal conccntrarlon 
of the nonbranched MCP tailed to stimu- 
late cell aggregation (Fig. 2, A). It is con- 
ceivable mat the cdi-surfaco gaHectlns 
recognize and bind galactosyl residues on 
different side chains of the same CP 
molecules, which serves as a cross-Unk- 
ing bridge between cells and subse- 
quently leads to the formation of cell ag- 
gregates, while the nonbranched MCP 
fails to cro ss-link. The pectin used here b 
a structural cell wall polysaccharide pres- 
ent in all higher plants. It is primarily a 
polymer of r>galacturonlc acid. The 
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Fig. L Sojntr composition of C? (root %>_|D% 
mcthoxyl group. The ttnou/U of galacnjroafc acid 
(AO A) wn determined according to the method 
*eponed to {Ify and ami carbohydrate wu x*er> 
tallied by pbenoJ rulforic odd rcactku occonflng to 
rl»c tecJmiquf repeated in (7). Total natural wgorj 
we« cxdmBted from the dUTcronct between the wo 
roaciiom based on otfocturoriic acid and glucose 
(Glu) i taadufds. The composition »nd the amount of 
Individual natural sugars were obtained by hydroly- 
sis In triOuofacctfc acid <2 N). Tb* nwpeciive nWiiot 
. acewtei wew analyzed by pa ehnunatojnipby ac- 
corduifl a> Urn method mponed in yn. Rha - rham- 
nexe; Arab - anibmoje; <y1 » xylose: Mm « 
mannoM*&d-gaIactD*s. - 

structural unit of all pectin molecules is a 
' linear chain of (l-4)-llnked a-D-galacto- 
pyranosyluronic acid (6V5-/d). Further 
clarification of the nature of the interac- 
tion between the cells and CP came from 
studies that demonstrated a complete In- 
hibition of [*HJCP binding to cell sur- 
faces In the presence of lactose (4-0-0-0- 
galaciopyranosyl-o.glucose) (Fig. 2, B). 
Previously, it was shown that simple 
sonars, yiycopepddes, and antMecdn an- 
tibodies can inhibit the cell-cell aggrega- 
tion (5,17J8). 

We next tested the ability of the CP to 
affect the in vivo formation of B16-FI 
tumor colonies In uic lung. Cells were 
detached with 2 mAf EDTA. suspended in 
CMF-PBS, and incubated on ice for 30 
minutes with CMF-PBS, CP, and MCP. 
Aliquou of the suspension containing I0 5 
cells in 0-2 inL PBS were injected in- 
travenously into the tall veins of syn- 
geneic mice. After 17 days, the mice were 
autopsled, and the number of rumor 
colonies in the lung were counted (Tabic 
1 ), A threefold increase in the number or 
tumor colonies in the lung was observed 
compared with the control experiment 
(CMF-PBS alone) when the B16-F1 cells 
were Injected wim CP (Table 1) and the 
effect of CP was dose dependent To 
evaluate these findings further, the B16- 
Fl cells were exposed to and Injected 
with MCP. Incubation of B16-F1 cells 
with 0.05% MCP resulted in a marked 
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Og. 2. Biodiflfl of CP to B I6-F1 melanoma CtJI enr- 
hct. A) CP-Induced btsnbrypJc oj^reprpon. Con- 
trol CMF-PBS, CP—Jo d>* prcumco of unmodified 
CP (0.05%), MCP — In th* presence of modified CP 
10.03%). Tho cells were agfoud for 60 mmutes ia 
37 *C, and the degree of coll aftreenlen was dctcrv 
tnlned as described la Ac -MaleruJl and Methods'* 
section. B) Binding of CP toBlo-Pl celto ICTceHs 
were incubated fn the presence (•) or absence O 
of lactose (0.15 M) with tflffcrrm cdoceaaadoa of 
iTflCP (fpcclfic ucuvlty. 6^ K ICT cpoVto S ) for 30 
mlnuics at A *C. The edit wem washed duet Una 
ift cold ohosphaie-UiftxTCd «ttne to rtmove tm- 
boend l^H)CP. The ccih were then toJubttzed wUh 
0.1 N NaOH (30 minwes,J7 *C) f And *c «W- 
thrlry was determined in a fUotrccr. point 
represents ihr meoo of triplicate exp*rimaia. 



Table t. Efftct of CP and MCP on cxpcrlmtrntal 
lung metastasis of B16-FI melanoma cdb 



Treatment 



No. of mice 



Mean No. of 
Uiaa tvroorcoloaks 
per movie Hinge) 



CMF-PBS 
CP.SxlO" 5 * 
CP,3x tor*« 
CP, 5 x itr 3 * 
CP.5xlO-'» 

CMF-PBS 

MCP,SxlO^ 

MCP^xior 1 * 



Experiment I 
12 
12 

to 

10 
9 

Exptriaunsl 
43 
40 
42 



43(6-120) 
74 (i*-t02> 
SOPt-120) 

33(1CW7) 
0lO-l>t 
OtO) t 



•Concaaation in mol % (wtfvol). 
tP <-0l from the control (CMF-PBS) (iw«MmDed. 
Mann- Whitney U tat). 
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decrease in ihe ability of these < *s to 

form tumor lung colonixadon after their 
intravenous Inoculation (Table I). Rg. 3 
shows that treatment with MCP led oot 
only to a reduction In the absolute num- 
ber of experimental metastases but also to 
an apparent reduction in the volume of 
tho developed metastasis. The reason for 
the change in metastasis volumes ob- 
served following treatment with CP and 
MCP Is not clear. It might result from 
faster or slower retention in the circula- 
tion, which may affect the onset of the 
growth of colonies. The Inhibitory effect 
of MCP was not due to cell toxicity be- 
cause no effect was observed In their in 
vitro growth properties when the cells 
were cultured with MCP or CP. Further- 
more, injection of lCr 5 B16-F] cells at a 
subcutaneous she In die presence or ab- 
sence of MCP (0.5%) resulted Jn the 
same growth partem of rumor formation, 
showing a cytotoxic effect of MCP in 
vivo (not shown). 

Several studies using the same B16-F1 
melanoma cell system have demonstrated 
a correlation between the tendency of 



cells to undergo intercellular interaction* ] 
In culture and their metastadc potential 
(for review sec (/ )J, In vivo, intcTceflular 
adhesion by means of cell-surface lectin 
of one cell and caxbohyd^al^<on^aining 
complementary molecules on an adjacent 
can or by serum glycoproteins could 
serve as a bridge between adjacent cells 
and may contribute to tumor cell emboli- 
zation resulting, with increased organ 
colonization by the da^ilating tumor emboli. 

The mammalian gal-lecon mediates the 
recognition process by Unking to oligo- 
saccharides with terminal-linked r>galac- 
Kose residues (79). Investigators also 
found that somatic mutation, which 
blocks addition of gal and sialic add to 
ceUular giycoconjuffates, as well as chem- 
ical inhibitors of rV-lioked processing, 
resulted in an impaired tumor cell ad- 
hesion to endothelial cells in vitro (20). 
Other investigators showed that the de- 
gree of GlcNAc al-6Man cU-6Man al- 
branching and the completion of these 
structures with SAP2-3Cal pi-4 appear to 
be closely associated with metastatic 
ability (20-25) and that endothelial cells 









Rj. 3. Experiment*! mctam*ii after (ntrxvouxu by*«i*m cf B) «=1 ^u, fj x |0*) without CP DO or wldi 
CP (b) or MCP icy Hcttt-wtcfc-yld female C57BL/6 ml M w«rt tfvm to tetmvoious injection ofi 02mL 
mlxtnre of cells O x 100 *nd suear sohutoo. TH« mlco wem JdUod 17 day* tftcr in jeesion, and thft 

wmor colonics per lunj were manured under a tE&sccting microscope, 
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nay have a lectin with similar specificity 
where the PM Oal is part of a larger 
Ugand structure Those results in- 

dicate that 01-4 gaMecdn on microvas- 
cular endothelial cells can contribute to 
retention and secondary tumor formation 
of blood-borne tumor cells. In addition, 
gnlactosyladon of D36W25 cells (24) in- 
creased the number of visible liver metas- 
tases after tumor cell injection by 30-fold 
the unmodified CP may involve a recog- 
nition structure mechanism similar to the 
D36VY25 cell-surface sugar* 

The results presented hero and in pre- 
vious studies (i J) are basically similar to 
experimental pyelonephritis, whereby In- 
fection with Escherichia coii can be In- 
hibited by oligomannosldes and maronm 
which bind to the raannose-speciflc lec- 
tins of E. coii, and binding of the bacteria 
to the uroepithelium Is prevented (25). 

We do not know whether CP and MCP 
compete with or resemble the yet uniden- 
tified natural ligarid(s) of the mamrnafian 
gal-lccun.; however, this study and those 
described earlier (5^5) may provide a 
new. simple modality for intervention 
with the successful colonization of cir- 
culating malignant cells. 
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Background: The Incidence of brain 
cancer has increased dramatically over 
the last dcodes in most developed 
countries. Whether these treads can be 
attributed .10 Improved diagnosis Is not 
clear. Purpost: To determine the effect 
of new Imaging technology on In- 
creased rates of brain cancer, we as- 
sessed the level of detection for neuro- 
logical disorders when computed to- 
mography (CT) and magnetic reso- 
nance imaging (MRI) results were not 
available. Methods: A neurologist per- 
formed a blind review of hospital 
charts from 356" randomly selected 
patients, hospitalized between 1985 and 
1SB!> for neurological disorders, includ- 
ing brain cancer. All prediagnosis in- 
formation except CT and MRI results 
was used as a basis for diagnostic re- 
ft valuation. Also, a random sample of 
151 brain cancer patients diagnosed 
between 1960 and 19S5 was selected for 
a description of diagnostic methods 
used during that period. Jttsulls: A 
comparison between the original diag- 
noses and the re-evaluations for 
patients in the 1985-1989 sample IndJ. 
cated that there was, among the dis- 
eases selected, a 24% mlsdassiflcatlon 
when CT scans and MRI were not 
available In particular, 20% oT brain 
tumors were undetected (95% con- 
fidence Interval » 15Sr-2S%), and 10% 
of non-tumor disorders were inac- 
curately labeled as brain tumors in the 
absence of these tests. The repeatability 
or the re-evaluaiions was S6<ft. Con* 
elusions: Among elderly North Ameri- 
cans, at least twofold increases In brain 
cancer incidence were observed over 
the last two decades. Since our flndin« 
show that CT scans and MRI are 
responsible for the detection of about 
20% of brain tumors, we conclude that 



-dier factors also are responsible for 
the observed trends. [J Natl Cancer 
Inst 84:442-445, 1992] 



Brain cancer is often disabUag and 
fatal. Rates of mortality from brain cancer 
have increased substantially, especially 
Among the elderly (7-4), over the last 
decades in most developed countries. 
Whether such trend? reflect a rise in brain 
cancer risk is cwiroversiaL Some inves- 
tigators have attributed these Increasing 
trends to improved diagnostic methods 
(5-7). Others argue that because of the 
magnitude of the increase and because 
brain cancer rates started to increase 
before the introduction of new Imaging 
technology, the trends could not be due 
entirely to improved diagnostic methods 

Computed tomography (CT), Intro- 
duced in the 1970s, may partly be respon- 
sible for increased tumor detection. Mag- 
nctJc resonance imaging (MRI). which 
provides additional anatomic resolution, 
was introduced in the 1980s. MRI also 
can Increase the mtc of detection of 
wmors. In particular, those in regions of 
the brain such as die temporal lobe, die 
bialn sxenu and posterior fossa that are 
less easily visualized by other methods. 

Numerous studies have assessed die 
dlognosuc value of CT scans and MRI for 
Intracranial disorders (6V4), mainly by 
comparing their accuracy with other 
methods of diagnosis. For example, it 
was found that CT scans had slighdy 
higher sensitlvhy and specificity com- 
pared with radionuclide brain scans (0) 
and cerebral angiography (9) for the 
detection of brain tumors and cerebrovas- 
cular disease, in particular. The difference 
in these Indices of accuracy between Ac 
two tests was only about 3%, however. 
Otber studies indicated that the use of CT 
scans decreased the perceived need for 
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ABSTRACT 



Ameibod for the treatment of cancer in mammals. A subject 
afflicted with cancer receives by oral administration a pH 
modified citrus peclin which inhibits metastasis of primary 
tumors. 

2 Claims, 7 Drawing Sheets 
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l 

METHOD FOR INHIBITING CANCER 
METASTASIS BY ORAL ADMINISTRATION 
OF SOLUBLE MODIFIED CITRUS PECTIN 

This invention was made wilh Government support, 
under Contract No. ROl CA57453, awarded by the National 
Institute of Health. The Government has certain rights in the 
invention. 

FIELD OF THE INVENTION 
The present invention relates generally to methods for 
treating prostate cancer. 

BACKGROUND OF THE INVENTION 
The incidence of many forms of cancer is expected to 
increase as the population ages. . For /example, prostate 
cancer is Ihe most commonly diagnosed cancer in United 
States men as well as the second leading cause of male 
cancer deaths. It is projected that in 1994 there will be 
200,000 new cases of prostate cancer diagnosed as well as 
38,000 deaths from prostate cancer and these numbers are 
expected to continue to rise as the population ages. Approxi- 
mately 50% of patients diagnosed with prostate cancer have 
disease which has or will escape the prostate. Prostate cancer 
metastasizes to the skeletal system and patients typically die 
with overwhelming osseous metastatic disease. As yet, there 
is no effective curative therapy and very little palliative 
therapy for patients with metastatic disease. 

The process of tumor cell metastasis requires that cells 
depart from the primary tumor, invade the basement 
membrane, traverse through the bloodstream from tumor 
cell emboli, interact with the vascular endothelium of the 
target organ, extravasate, and proliferate to form secondary 
tumor colonics as described by E. C. Kohn, Anticancer Re., 
13, 2553 (1993); and L. A. Kiotta, P. S. Steeg, W. G. 
Stcttlcr-Stevcnson, Cell 64, 327 (1991). 

It is generally accepted that many stages of the metastatic 
cascade involve cellular interactions mediated by cell sur- 
face components such as carbohydrate-binding proteins, 
which include galactoside binding lectins (galcctins) as 
described by A. Raz, R. Lotan, Cancer Metastasis Rev. 6. 
433 (1987); and H. J. Gabius, Biochim Biophys Acta 1071, 
1 (1991). Treatment of B16 melanoma and uv-2237 fibro- 
sarcoma cells in vitro with aoli-galectin monoclonal anti- 
bodies prior to their intravenous (i.v.) injection into the tail 
vein of syngeneic mice resulted in a marked inhibition of 
tumor lung colony development as described by L. 
Meromsky, R. Lotan, A. Raz, Cancer Res. 46, 5270 (1991). 
TVansfection of low metastatic, low galectin-3 expressing 
uv-2237-cll5 fibrosarcoma cells wilh galectin-3 cDNA 
resulted in an increase of the metastatic phenotype of the 
transfceted cells as described by A. Raz, D. Zbu, V. Hogan, 
J. Shah, T. Raz, R. Karkash, G. Pazerini, P. Carmi, Int. J 
Cancer 46, 871 (1990). Furthermore, a correlation has been 
established between the level of galectin-3 expression in 
human papillary thyroid carcinoma and tumor stage of 
human colorectal and gastric carcinomas as described by L 
Chiariotti, M. T. Bcrhnjieri, P. DeRosa, C. Battaglia, N. 
Berger, C B. Brum, A. Pusco, Omeogcnc 7, 2507 (1992); L. 
lrimura, Y. Matsushite, R. C Sutton, D. Carralero, D. W. 
Ohanesian, K. R. Cleary, D. M. Ota, Int J Cancer 51, 387 
(1991); R. Lotan, H. Ito, W. Yasui, H. Yokozak, D. Lotan, E 
Tahara, Int J Cancer 56, 474 (1994); and M. M. Lotz, C W. 
Andrews, C. A. Korzelius, E. C. Lee, G. D. Steele, A. 
Clarke, A. M. Mercurio, PNAS, VSA. 90, 3466 (1993). 

Simple sugars such as metbyl-irpba-D laclosidc and 
lacto-N-tetrose have been shown to inhibit metastasis of B16 
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2 

melanoma cells, while D-ga lactose and arabinogalactose 
inhibited liver metastasis of L-l sarcoma cells as described 
by J. Beauth et al. p J Cancer Res Clin Oncol 113, 51 (1987). 
It is known that intravenous injection of B16-F1 murine 

5 melanoma cells with citrus pectin or modified citrus pectin 
into syngenic mice resulted in a significant increase or 
decrease of lung colonization, respectfully as described by 
D. Plait and A. Raz, J. Natl Cancer Inst. 84:438-42 (1992). 
Prior to the discovery disclosed herein, an effective treat- 

]0 ment for inhibiting cancer metastasis utilizing a non- 
cytotoxic agent by oral administration did not exist. Thus, a 
need exists for a therapy which is based on the oral admin- 
istration of an non -cytotoxic agenL 

SUMMARY OF INVENTION 

35 In one aspect, the present invention provides a method of 
treating cancer in mammals by the oral administration of 
modified pectin, preferably water soluble pH modified citrus 
pectin, as described herein to inhibit metastasis. 

In another aspect, the present invention provides a com- 

20 position for the treatment of cancer in mammals which 
comprises a mixture of modified pectin, preferably pH 
modified citrus pectin, and a pharmaceuticaUy acceptable 
digestible carrier for oral administration. 
In still another aspect, the method and compositions of the 

2* present invention are utilized in the therapeutic treatment of 
prostate cancer in man and., other mammals to inhibit 
metastasis of primary tumors. 

Accordingly, the preferred embodiment the present inven- 
tion provides a novel therapy in which oral intake of a 

30 non -cytotoxic natural complex carbohydrate rich in galac- 
toside residues, pH-modificd citrus pectin (MCP), acts 
as a potent inhibitor of spontaneous prostate carcinoma 
metastasis. 

When treated in accordance with the present invention, 7 
out of 16 tumor bearing rats were observed to be disease-free 
at autopsy (no visible metastases in lymph nodes or lungs) 
following removal of the primary tumor at day 14 iflcr the 
inoculation of 10* Dunning rat prostate adenocarcinoma 
MLL cells while 16/16 of the rats in the control group bad 
metastases. The number of tumor lung colonies in the 
remaining animals was markedly reduced by oral intake of 
1% (w/v) MCP as compared with the control group (control, 
9±4; 1% MCP, 1*1), wilh no effect on the growth of the 

^ primary tumors. In vitro, MCP inhibited MLL cell adhesion 
to rat endothelial cells in a time and dose dependent manner 
as well as their colony formation in semi-solid medium. The 
possible mechanism of action of MCP appears to involve 
tumor cell surface carbohydrate-binding proteins. 

w Thus, the present invention provides a method for the 
treatment of cancer by the oral administration of MCP, a 
non-toxic drug wilh a unique mechanism of action that 
results in the successful inhibition of tumor cell dissemina- 
tion. In addition, the present invention provides a composi- 

$5 tion for the treatment of mammalian cancer comprising 
MCP in combination with an oral pharmaceutical carrier. 

FIG. JLAis a chart which illustrates that the number of rats 
which suffered lung metastases was significantly reduced 
compared to control in the 0.1% MCP and the 1.0% MCP, 

60 IB b » chart which illustrates that the lungs of the 

1.0% MCP treated animals had significantly fewer meta- 
static colonies than control groups. 

FIG. 1C is a photomicrograph of lungs of control rats. 
FIG. ID is a photomicrograph of lungs of 1.0% MCP rats. 

63 FIG. 2 is a plot of cell surface staining and western blot 
analysis (inset) for the expression of rat galectin-3 in MLL 
cells. 
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pip -to - . . . . . * . mastocytoma, lung cancer, mammary adenocarcinoma, pba- 

airacWmnffl ^rtiU^toiheiimccoiiBcfbrte ryngcal squamous cell carcinoma, and gastrolienal or 
in£^£ / ML ^ tot ~ fl ^"»n*ywofRAEC 5 stomach cancer. Preferably, the cancer wh fcfa is ireatednj the 

In the absence ( ) or presence of 0.03% w/v MCP. present invention is human prostate cancer, most preferably 

HG. 3C is a photomicrograph of fluorescent MIX cell adenocarcinoma of the human prostate, 

adhesion to RAEC cells in the absence of MCP. The abbreviations used herein axe: CP, natural citrus 

KG. 3D is a photomicrograph of fluorescent MLL cell P**"* Mcp » pH-modifled CP; EHS, Englcbrcth-Holm 

adhesion to RAEC cells in the presence of 0.1% w/v MCP. 10 Swaraj i DMEM, Dulbecco's modified Eagle's minimal 

FI0.4A is a chart which illustrates the effect of MCP on c f 5CDli » l medium; CMF-PBS, Ca 2 *- and MQ'Mree 

MLL colony formation in 05% agarose. phosphate-buffered saline, pH 7.2; BSa, bovine serum aibu- 

FIG. 4B is a phase contrast photomicrograph of MLL cells ""j!* . 

grown without MCP. J5 Previously, the effect of citrus pectin (CP), a complex 

na4CUaphaseo>ntrastphotomicrograpbofMLLcell s ^"^"^ r "* "° K» la ^syl residues, and its 
grown with 0.1% (w/v) MCP grapoot MLL cells P H-modified derivative (MCP) on the experimental metasla- 

FIG 6 « . or^K ii . u Cancer lDsdlWc > 84, No. 6, Mar. 18, 1992, the entire 

B16F^ »Hh ? P , >"^fa ing the effects CP and MCP on disclosure of which is irxorporatcd herein by reference It 

Strafe ™£? was found that c^-mjec^nT MCP with £ £SZ£ 

mwn*^SJ? . Vcrt,Cal bars * hc,w mlravcDOUsI y in « marked inhibition of their ability 

™the xmm dcviaUoD imputed from the t distribution „ to J*-* J* of the injected mice. pH modifiS 

mc^l u of CP. as will be described more fully bereinafler, results in 

„* ; '* K * P h «-«Wtasl photomicrograph of B16F1 generation of smaller sized non-branched caibohydratc 

ceiis puied on laminio. Toe cells were culmred in DMEM chains of si "»h' sugar composition of the unmodified CP. 

a,0DC * M ^P appears to be non-toxic, in vitro and in vivo. 

!^ * *. P"? 5 ?- 0001 " 5 * Photomicrograph of B16F1 30 71,0 modi ficd pectin utilized in the present invention is 

!7r?w^ 0n mi ° CUllUrcd fa lhc P rcsencc °f °-5% CP P rc P arcd bv P artia "y depolymerizing citrus pectin, prefer- 
and DMfeM. ably by pH modification. 

FIG. 7C is a phase-contrast photomicrograph of B16F1 M wil1 u "*retood by those skilled in the art, umnodi- 

SJ5L P ^ i» 0n ,amJoin cultured in the presence of 0.5% ficd P cc4ia has 3 molecular weight range of between about 

MCP and DMEM. 35 2O,00CMO0,000. It is a polysaccharide substance present in 

FIG. S is a chart illustrating the effects of CP and MCP on ,[ ? aUs ° f aU planl tksueii whk * Actions as an inter- 

asialofetuin-induced horootypic aggregation in the presence ° . . ccmcDlb 8 material. One of the richest sources of 

or 20 «g/ml asialofeluin alone (A) or with added 0 5% CP £ CUn I s kaJOQ or orBD * c riod which contains about 30% of 

(B) or 0.5% MCP (Q. Vertical bars show mean standard PdyMccbaride. ** <*™ naturally as the partial methyl 

deviation computed from (be t-distribution of the mean 40 ? StCr of — J 1 - 4 ) Uakcd D-polygalacturonate sequences 

FIG. 9A is a phase-contrast photomicrograph of homo mlcrfU P l ^ d ™ lh 0_2)-L-rhamDose residues. The neutral 

lypic aggregation of 816-Fl cells in Z ° prince of20 r g "\, D ^* ct0 **> ^rabinose, D-xylose and L-tucose 

^g/ml asialofeluin alone. form Sldc cbains 00 106 Pectin molecule. Structure studies 

FIG 9C is . „h,„^ , . u • , "f l £? 214 (1977)- A review and bibliography is set 

lypic s^L^on oT^, Photomicrograph of bomo- forth by Tbwle, Christensen, in Industrial gZJ R. L . 

MCP SS1 B1W 10 ' be *«~ ° f "» S!S' ^ n (AC ? miC ^-Vork. 2nd ed., i .73) p. 

cm m- L ... 50 £ iy-461 - Doteworthy book on pectins is by Z. I. 

WO. 10 is a graph lUustrating the binding of galectin-3 to 77re Pec/Zc Substances (luterscience. New York 

coaled wells. 1951). 

H ^ 4.? a 8raph iUuslra,in g «he effects of CP and MCP Pcc,b ocaus as » coarse or fine powder, yellowisb-white 
^ ,°/J? 16F1 051,8 to fonn colonies in 0S% » «»*». practically odorless, and with a mucilaginous taste 

agarose (CP 0 MCP •). ss It is almost completely soluble in 20 parts water, forming a 

PREFERRED EMBODIMENTS alcohol or in diluted alcohol, aud a, other o^anTsohxDU 

As used herein, the term "therapeutic" treatment refers to I'JS'T leM,fly fa W,,cr> lf ^ moistened with 

oral administration of a predetermit.ed amoum of mcSS^ 60 m " " f ° f "^""ft or if first mixed with 3 or 

cdruspectrntoasubjectaflermesubjecthasbeeno^^S TnrfJ SUCr ° Se -, " B St,blc under n,iM1 y addi c 

.he h suSe e « Ca,,Cer "*'* " ^ ta-SSCK SSr* aCWiC ° r W MUSe 

As used herein, the term "cancer" refers to anv neonlui.V «. OM P refen * <1 for use as a starling material in the 

disorder, including such cellular dkordtrs « for Wjuoo of P H modified citrus pectin for use in the 

reoa. oeU cancer. Kaposi's sarc^ ? coroiic iSSSu.' ofT t' 0 ™'» ^ & ° m ^S 10 ' ^mical Co. 

leukemia, of St. Louis. Mo. This material bas a molecular mass of 
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•Han approximately 10% by weight moisture. It u mfuMc P . Was develo P«» by Dunning from a spon- 

n; * r " ( ?™? P 6 ^ * «>*> avalhb e ftomlCN l^^g 'deoocarofoom, found fa . mate rat« 

Biomedicals as Pectin 102587 RT. /^M 6 * W R Dining. NaU Cancer Inst Mono 12 351 
r . A °i* sn dnwe preferably, a 1.0% w/v aqueous solution 5 1 • ^ Scveral *"Wines have been developed from the 
unL? h |L 0D « ,0 « D . , " ti °» krein are expW u w/v ^fcbh.vt varying duTerenlllSon ,nd^ 

unless oUierw.se indicated) of the citrus penin is prepared s,aUC P r0 P ert '« »* described by J. T. Isaacs. W D W 

and slcnbzed under UV radiation for about 48 Sh Heston, R. M. Weissman, D. S. Coffey. Can^RcsSa iv£ 

OmfoSS fTT"! ^ P ? to 100 wi,h Nl0H 10 adenocarcinoma ce« "lL^ffinS 

el .1., in the article. « A Method Sdysb of &£™2 ^ ^ ,hU1 , PP ro3Dn »««ly 25 days secondary to 

Plan. Cell Wall Polysaccharide by G.s Uo Jd P nroa ^ burden as de^bed by J T. 

Chromatography;, Carb^bydr,"' R«eaVl 34^ „ ^fX^T K ^ Fe ^ r , ^eres. Tlie pLate 

1967, the emu* disclosure of which is inconwrated haein U ( £ and K. J. PienU, B. C. Murphy. W. B. Isaacs, 

by reference. After about 10 to 24 tf? She X """S ? S " C ° ffey ' TOe 20^233 (1992). iS 

soluuon is equilibrated to about 6 J. The solution is then 5™"*? L tunior sUrts ,0 "Wtastasize approximately 12 

washed with ethanol (70%) and dried with a«ton?(100%) * yS ! umorce « inoculation aD d removalof the primary 

m^T!^ 11 .^^ l P , f " E ? Cn(S ""vi-S «" average macular lu »»> "mputaUon prior to this time result, in animal 

. ^"L 10 . kd ■» determined by viscosity measure- 20 CUre - " *°>P»«aHon is performed after day 12, most of the 

SEl'i ° f J No- 1 viscometer with T^* ° f lun « and W> node metres within 25 

^.um-hexametalpbosphate at 20 mM (pH 4.51 0.2% d,vs 45 described by K. J. Pienta, B. C Murnhv W B 

EDTA and (0.9%) NaCl according to the nitbodof Chns- kilcs - J - * Isaacs, D. S. Cbffe£ PnS^ 2^3 

ten^nmlhe article ."Methods of Grading Pectin faReX * ' 233 

FooTRctS W^S^^^h^'^^ , peCtiIl),, ; " h ^! hCprWm ™ OD .^WeMCP.givenoralIyin,he 

from about 1-15 kd and most preferably about 10 kd and is C *T tand Umb 0D d » y °- ° n day 4. when the 

preferabl, 'prepared in accordance with the protocols* forth FS?* ^T, WCre *PPro*taietely 1 cm J in size. 0.01%. 

above and is preferably water soluble. The dried MCP % ^ (WV > MCP w,s ,dded «° >be drinking wale/ 

fragments may then be rebydr.ted with Ck* and Mg^ free ° £ ^ "* "« r W experiments done twice) on a 

ft ** (PH 7.2) (CMP-PBS) to a final „ « >Dt,n » ous On day 14. toe rats were anesthetized and 

stock soluuon of 0 5% (w/v). " be primary tumors were removed by amputating the hind 

n ,»7il SUt J f.l m !- he P f sem """Wfaa. MCP is administered ™ addUion of MCP » «be driaking water did not 

SLT" • presen ' invenli0 ° P«>vides a com- f ffect P'"?"* ,u,DOr ero^h »» any concentration (average 
position which cootains MCP and a digestible pbaroiaceu- L umo ' wci B b,: 4 2*0.26 gm; 0.01%. 4 7*0 7 em 

SLfT:. SUiUble diEes,ible Pharmaceutical carriers " J *0^ gm; 1.0%. 5.0*0^ g ra ) R^ w«e Ih^ 

rt?S?m C1P ^ leS i0 ' he MCP " ««P*d"'eS 40 f0,,OWed to d »v 30 when all groups^ire sfcrfficed a^S 

hvdra^Zvi f, b elS "!. W : hich MCP fa ad °>i«d with "topued. Animals continuously ingested MCP fa their 

on tbe weight of the MCP componentfie dkSl. ? ° were determined by counting under a dis- 
digesUble carrier) effective in TS^^^l ° f ,be 10% MCr ^ 

da. ly^dose of about 10 to about 1000 «ng per kg of bodv ." VCragC 'VOaaOy fewer metastatic colo- 

we.gbt of the subject The MCP is adnJuiLreS ?o«Uy % „ ^'I 0 ' f 0 ^ 5 ^ io «>»^ compared to 1*1 fa 

equal intervals i.e.. from about 10 to about IWmWkg " tt "'r 1 f^'^P <0 ^(nG.lB)(Mann-WhCyTe S l).T^ 
' s^^" rS " '° 250 m ^ every 6 bouis T^f «Ppe«edjo be dependent on itscZcenJa,^ 

n^l™f 8 f d reeimeD " P«fcr«d for use in the ? »e dnnbng water. FIGS. 1C and ID also depict lunes 

SSI' cancer in m^nmUs. including human ^Z^^ k ^ lnln,sb (C-controI. D-l J»MavS 

K r ^Hr inhibit metastasis. It is believed m J^RWf »e effect of MCP on tbe reduction to numL of 
th"M„t .™ r ,Dd re «imen will be effective in 40 * e developed surface MLL lung colonies. 1% MCP.fcn 

w^eradSe?L C,DCer ^ ^ m,mn)lUiaD *">i^ f^anlfy reduced the numbe? of SSbJ ^iut 
when admw. st ered as an o„| prophjrbclic compositioi. «3«Pb node disease (55% fa control. 13% fa MCpCled! 

EXAMPLES £ w'™ UC *' ed t0im ^ offered no apparent toxicity 

Tbe various aspects of the invention are further described es rate « ov,^'* eained wei e 1,, »« 106 «™e 

by the following examples, which are no. SSS^H SLSL^S^,^ Wa,e 5 I intake was ^ in 
the mvemwn in any manner. Um " c °5 lrols , aDd , "^'ed groups. Hair texture, overall behavior 

and stool color was unchanged. ' 



617-928-3450 



T-981 P.039/052 F-928 



5,834,442 

7 8 

could? n .= l rf e b « *"?<x**««? that MCP tbe galactose residues of agarose (a polymer of D-galaclose 

ZlL ^^, t l U .^ 1 «*»»«» by cell and L-anbydro-gaLclose) and to provide tbe minimal sup- 

Mu^&^Ztf?"*** ™^ ' he ^^fw^P^Uonfathissemi-solidmedmm^ 

21 ^"lif*" 8 eXprK ? 8aiecUn - 3 WM To **• eod " demonstrated that anti-ga lectin" 

MI1 „ H „ 4Dr ,. . agarose in 6 cm-diameter disbes. Tbe cells were incubated 

JSt^SHS ?r£ Tm in ^i 640 mcdii «» « days at 3 r C, then fixed, counted and ptolo^poei 
<T ? % . fc,al ^ V,ne sc ? m - 9 were 20 na 4A niust "<« ««e number of formed colonies ;w» 

grown to confluent* to hssue culture wells. 2.4xl0« MLL determined by a blinded observer usingan inwrtri nhase 

•L • L« ^ . med " Wllh ° 5 * boviDt sen " n fed (he number of MLL colonies present to cootrol fo<0 01 

C^E^SEteZSS ML ^ P£f b ? Bar, represent tbe mean tSSfS 
I! J?! ran » a ? ^ monolayers m quadruplicate. 2J triplicate experiments. Phase contrasl photomicrographs of 

As seen in FIO. 3A. attachment of MLL cells in the absence MLL cells grown without (FIG. 4B) or with (PIG 4001% 

cold To" *T "TV" MLLceU ^madon » *«» ^ adose dependent 

cold phosphate-buffered «a fane to remove unbound cells. manner. MGP inhibited both the number of MLL colonies 

2SLS\TS? a™ ^Uked 01 NaOH for 30 30 and tbeir size (FIGS. 4B and 4Q. The inWbtoy S&Srf 

bTJ^nL F.th " 1C i rad " >aCliV,ty ^ aS de,e , nnin * d in • MCP appears to be cytostatic rather than cytotoxte'stee it 

£ 2!' , ^ 7 PrCS6 . D,S ^ m4a 0f four weUs h4S 00 effcc « «n «h« ™te of MLL cell g^wth in cXed 

22?2^T P • ^J^P**' 0 - Bini ™P re - ■«*f» in vi.ro (data not shown). MCP bw^C 

atactoem of mTI I^" " T 3B> *"««™ for «"* ^ects 0 the ability of other tumor cells to form colonfcs fa 

?oZT^ t ? " sto » c °nfl»«n"nonolayerofRAEC J5 soft agar, including B16-F melanoma, UV-2237 

w 1 d£ZLtt ° r PreSeDCC ,° o°°l % (W/V) ° f MCP fibrosarcoma. HT-1080 human fibrosarcoma^ a J A375 

^ZZ^^JtXT^vr m° 3% MCP ^ iled bWDm mcUaom >- " * ^t known whether «be%l5b£3» 

Son m iArc fo^MI I ^ F,UOre ? Cen " "£ ,bc biDdin 8 of ,be MLL cells to .he galactose residues of 

mfouttt », 0 Sm^ "! U,C ^ i " ed f ° r 30 aEar ' " ^P 6165 ,bc binding of a carbohydrate- 

wr^ m n Ar^ f°"°w,ng exlensjve washing tbe cells 40 conraining growth fac.or(s) widi me cell surface g.lec.in-3. 

Z J™* "XWoIayers. Bmd.ng of MLL cells in Similarly, i. is no. known whe.ber .be MCP inhibition of 

MfMlS u PreSenCe ^ 3D) ° f 01 * (W/V) ,umor ctU ,u °8 ~'ony formation is vivo is mimicked by the 

SvtoTRAFrn; ''^W^n'tba.MLLceUs^bered iobibi.ion of colony form..ion in vitro, although sud. a 

rf~n 1 I mt >nolayer wb.le only , hmited degree correla.ioo appears to exist (FIO. 1 and FIG. 4) 

of cell attachment was observed in the nresence of Mm -n. ■ , . v * uu r,VJ - */• 

Pictorial demonstration oHn^ffec o MCpTn lot 2neS ma^Ti pre r DWd , bere P rovkJe » new - "°n«oxic. oral 

process is shown in FIG 3C and FIG 3n Ml l tTn ? ^ '° prcVeDt ^ntaneous prostate cancer metastasis, 

fluoresc^l^^^ ^^^^^^b^^m^u^b 

confluent monolayers of r.t LtofcdW «is ^in b sltevin! P m b , Um \ D CaDCCr P a,bolo 8ic tissue sped- 

serum albumin without (Wo. 3Q or wuh 0 1 % MCP^IG „ ^" weU "^.nprosU.eadenoca^ 

3D) for 60 min. The cuWs were w«ned .0 mmovf.be :™^ UB ° b,S,0Che,D,S ^- **** 

non-adberem cells and ibtn »hoLmM»H 1- rt^ . embedded primary prostatic adenocarcinoma sections 

treated c^mres ie^uo^m mT^'J^^ . i *P"«^tad. rehydrated and microwaved (medium - 

unifonn?S to jTeSnSu mnSaS ^Sc f^S hi B h >to 10 minutes in 1 mM sodium ci^ate buffer. After 

whUc in .be presence of 0 1% MCP ^L l" « ^ washmg m PBS sections were blocked in normal goat serum 

celU c» Z dSin aSaSfwSS " miDU . ,M ' Wd a,en kcub » ,ed wi,b ,be P^« v 

£Sde"i5 e^b STmnSfcS ^ ^ ^ gelano-g.ycerin. secrion delved in 

ccllsurface ga ,ecti„- 3 rchte d to tbeir abili.% ^SE^«22£^^i^ 
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ciated wiih inimw JT" "~/ s J* . . DIloo py W4S *?°- bzalion in ibc circulation and enhances metastasis. We have 
SgtevSArfct^^ 5 ? reVi0US, , y ,ep °, rt6 ? ,b " ^'venous injection of CP 

*e ability of MCP to inhibit h™.^,™^ 2 S££KH& 

5Si?^ m ^ r ° r41 admu "f ' ,ioD ^ ^P*" wilh 10 01510 ^ which MCP preveots'ibe lun^Stio^ rcmains 

natural bgand(s)recogiuuoo of tumor ceU surface gakctins less well established. 

essenlial for the successful establishment of secondary Laminin, the major non-collagcnous component of base- 

• Fur^rworkisuoderway tocb«r»cter. ment membranes, is an N-UnkeJ^rX cSng X 

izc the . miw moiet.es of MCP as well as their serum levels N-acetyllactosamine sequences, and is implS fn^eM 

smce Jmle „ known about .be molecular features of the „ adhesion, migration, ^^1?^ 2 

S^rf„£E,"!t. ,D t, eff ^^ MCP * i0 106 eari y me,as,asis - Galectins which bind with high^affinity » oE 
stages of metastasis, possibly inhibiting the formation of gosaccharides containing P oIy-M-ace7vll.c osamine 

—wsa^^sa: an ^i&F^ 5 

Stt^^SSS^T^^ riC ° iD * ,,acloside «CT.^U«eM««l^ te lS ; ft)SJJ , 2S 
r^Klues capable of binding to Ibc carbobydrale-bindiBg „ asialofeluin-induced bomotypic aggregation wiile CP 

itcd ai*boiB«^^ n ^ 30 accordm * a ° <>« above-dcscribed procedure of Albcrstocim 

More SMC ,*fir.ii v ~„a~ ' ■ , . described elsewhere. Recombinant galeciin-3 eluted by lac- 

bbXJ lofit vcVet SL^^ f^ 6 " f?.^ "Ulyzed against CMP-PBS before' use. 

dive^ry of temld^ ^ m 4 Ai.u-g'lertin-3 monoclonal antibody was obtained from Dr. 

,L7a . . ^ ' ,cc,ms are * v «Ie<l 'Mo two R. Lolan, University of Texas M D Anderson Hnn^TH^h 

SnaUd as ta^ctfn 1 ~™H T re ? nt,y 2 ' 2, -^"°^(3-=>hy«bcnztbia Z oline sulfonic acid) (ABTTS) 

Molecular cloning studies have revealed thai thTjt^' , . 10 Utn>ma ~ T ^ culture wells of 96-wcll 

Jd. « identical rne^gSnTi^r ^ i " g^TC^&Mref nShT^ 

encompissing the ^ [*» WcK! bl ^ ed fo < 2 b .1 room temperamre with 1% 
the above-mentioned galact osSSmf LZ ?Z~* !f™ m aJbumin » CMP-PBS. Cells were 

has been considered to be an S-lyp e lectin mitral. • ™™ D .7 BM - 5xl,r ctUs added to each 

reducing conditions for its carbohydra S£ S ™ : „^ k' ^ CT ? MCP ol 

recent studies have produced evidence rET3toJ22? «?.^' ,0 ^^«'"«l'a "onfor2hl537» C. noo-adberent 

Several lines of analysis have demo^rMed that th^.W T a Z ? ff ^ CMI^PBS. Adherent cells were 

•ins partis m oe^n J TcXSiSoS^ 60 ' » od P hoto ^P''«J The relative number 

recognizing and binding compleo^nU^ySuTato w " d l' e .T Qed in aCTOrdauce with the 

and thereby play a oudal role in various ^o3,^ P ^ ^° U " M * L Briefl y' «"» stained with 

pathological processes ™' * Dd njelh y leDe ""owed by the addition of Hd^lhanol to 

GalccUn-3 is highly expressed by .ctivated macrophages « ^^^^^''"^^ 

i-2S^JSSS^r^ AsUlofetubi-induced bomotypic aggregation-Cells 

P associated with an were detached witb 0.02% EDTA to CMF-PBS and sus- 
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containing 0.5 m l of cell v£« ni^fe 1 P to P eDS,, y o f "J™" «o -"dcrgo bomoiypic aggregaUoQ 

cooized glass tubes MdSriSS^uS? T, 0 and *w ocusuilcooiatul ia vivo B16 uSanom, 

cells with l%fomaldehyd e ^C^^CS^c 5 t^J^t^ ft™""-'', «»u*odybas 

used for counting the number of single S11t£ ™tw,£ Wbib,, .» si »' t>fetu i»-«duced bomolypic 

resulting aggregation was calculated aborting to toe £ ffi Su p s,u * *»• ^ «» gakctinO 

towng equation:^ t/Nc)*l(». where Nl and Nc represent ' ^P^ b ™8«^ ^fonn.tioo of bomolypic aggre- 

Ibe number of single cells in the presence of lb/ tested 6 f toik ? n *B ^« interaction witb the side chains of 

compounds and that in the control buffer (CMF-PBSTl 10 ejycoproteins. As shown in FIOS. 8 and 9A-C, MCP 

respectively. ^ r "** significantly reduced lhe formation of bomolypic 

Galectin-3 binding lo MCP — 96- well plates were coaled "« re 6* ,es » while CP enhanced it. Most probably the non- 

witi i CMP-PBS containing 0.5% MCP and 1% BSA and . "? c . bed MCP mfaics behavior of the specific sugar 

r-Mn S^ DighL ^^""nl galectin-3 serially diluted in ? b „ • l * ' ,lctose ' SUcn ™« >' m **s the interaction of 

CMI^ras coola m m g 0.5% BSA and 0.05% Twecn-20 15 ~® cell surface galcclin-3 molecules witb galacloside resi- 

H ?" ? res ?^ or ,bsenc6 of 5 " °>M lactose duw of ""tofciuln, resulting in a reduced bomotypic aggre- 

wrft^T ? d - ****** for 120 »ft«r which lhe 8 ,,,on - Convcisely, it is conceivable to assume tbaTtbe 

„ ^ £ ™f* d »^ washed with CMP-PBS containing structural characteristic of a branched carbohydrate polymer 

S, i 0 ^ 1 ^ 20 (solution B). Rat anti- 'UowsCPtoserveasactoss-finkerbrMgeb^^^^ 

mS fnMowJZ 0 " A V ,nd incubi,cd M CeUs - fe,din 6 lo «« eDb "Ked tonantionnSmK 

^SSSLSL^^S? «0l«lion B Md incuba- aggregates, liken together, it may be suggested ihTt^rfCT 

oy addition of ABTS. Tlie extent of hvdrolvsis wm: nvi. -n. * . _ 

sured at 405 om. nynroiyas was mea- u The aforementioned effects of MCP to inhibit B16-P1 cell 

Colony formation in semi-solid medium— fVIk w,„ adbes . ,on «° l«°»uin and bomolypic aggregation may be due 

detached with 0.02% BOTA Jo^Sf-PbI .od^Le^ CP his Keen ^ f '"f^ 3 ° D ,be ^". because 

lxlO* cell/ml in complete DMEM wi^ "Sm CP D ! £ . , P , * Sh ° Wn to bind Bl6 - R <*" surface 

MCP of varying concLretionTTte cel"wc« TfaeuwS ,* S *^1?£2 dtm aiaact - 10 * ddress «» W»°»g of 

for 30 min at 37' C. and d^ntaSd t *f!3*KK " SS"? °. W 40 "^clinked intmu- 

solution of 1% agarose in distilled wte^mtae DMbJ P 050 *?"' 4 ^ ! wh « e we found thai recombinant galectin-3 

(1:4. vol/vol) preheated at 4? C 2 SfSSL ofT m?ly ,a, ° bai * ed M ? P " * do *- d ^odent manner and 

mixture were placed on lop of a precast Uyer of 7% ,™ ^^f, * « °° m P Ic,e, y b,ocl ^ b X '»«ose (FIQ. 0). 

in 6 cm-diameter dishes. Tbe Jells ^Sffi „ mi^.T !"° W ,0 ,Mribu,c ,bc inbibitot y °f 

days a. 37- C„ a,xl the number ofT™TcS« wn ^S.^^T !° its biodi "8 cell surface 

determined using an inverted phase micro«JZ ?twT£ ? »lecl>o-3 molecules. On tbe other hand, we do not know 

by the add^n of ^TSSSX SZ£ tZ^J^^J^-££ 

galectin-3 molecules o„ Iheir ceU surfai ^« MP T C TP osl f UOD ' " * «»' MCP binds more avidly lo fbe 

together with the effecb o CP and MCT J*" Z''"- J*"** raolecul " ' b " ^ CP.^ken 

colonization of i.v. S ed BlXn ee^m a 6 ,0 e e ber n ^' b £»<=l that anti-inlegrin antibodies inhibit 

initiaUy examine thriKu fonMt *W K "* ° munoc B 16 melanoma cell attachment to laminin substrates, 
.aminin in order to ZttV£^1*Z£ * to STS2h M J^ U ^ hib ^ ^inin recognition 

galectin-3 in such a process. As shown in RCM V»nH 7^ in, " ie i . u " c 8" n o'f" of lam.mn receptors, or that the 

MCP significantly Libi.ed ^uXslo"^ U^^. SSSSLl^LS^ V^' 3 ^ 

dose-dependent manner while CP had ™ .~,.,._77» _7 »wiyiiactosamine sequences on lamimn may act in concert 
either cell binding ^SfafoiS L^n^i ? ^'• gr ' nS ^ adbesion » ^« PossibUily 

lo Ummm and tbe anti-Mac-2 monocbnal antibodies faikd S5 Tbe abiiitv of r^i. • . .. 

m this regard as well (data not shownl suarestin- 7h., « i ? ? 10 gf° w w semi-solid medium, i.e., 
inhibitory effect of MCP aniSSSb ^ .anffo^- , ° d r ntfenCe :. * " S " ailerion for «» 
mtennption of tbe interaction betJ£Tg!fi2a .S »rSrL ^ "f 0 ^' « 
N-acetyBaclosaminyl side chains on Ummlnflnee cells may b^^^T?.^ ^ mori f nic cells. Previously it b« 
uubze the integrins for binding to the proleta core of «, 5u «« , ^ ca <ba « "« "bility of tumor cells to iuteract with 
"^Furthennore.^ c.rbohydrjle residues via ceU surface 

» not directed against the carbohvdra^S domaK SSSL "a "1 '° abDity 10 mtenc< ™* 
galeclin-3 but ratber lo its N-lenninH fo£ ihTelaci f^SST reS | d li eS °f 88 ? DSe ( * PO>y~rof D-galactose and 
mechanism by which MCP blocks .dhedon, to contra to ttn tt* id ^ ose > 4nd to tbe efficiency of colony forma- 
CP and lactose, remains unclear. TbeSitor^ TSS of es ^ii,^"? " bas becn ^sbiwn that 

MCPi 5 notduetocylcrtoxfcity.bec.u«SK^^ ^ ^, * 3 monoclo,Jal »Wibodies inhibit growth of 
sflcc either viabiUry or in vL growth ofti.cS T B 1^™?™*° ^ ^ » » ™™ 

SlUp beIween expression of galectin-3 and tbe suppres- 
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sion of Iho transformed pbenotype. Traosfection of normal of so as-yet unrecognized gjycoconjugate growth factor 

mouse fibroblast with the mouse galectin-3 cDNA results in which interacts with galeclin-3, or they stcrically binder the 

the acquisition of anchorage-independent growth properties. access of known growth factors to the membrane receptors. 

To further verify the possibility tbat cell surface galectin-3 However, the fact that in vitro anchorage-dependent growth 

play a key role for cells to grow in semi-solid medium, we s and tumorigenicity of B16-F1 cells in syngenic mke were 

examined the effects of CP and MCP on anchorage- not impaired by MCP(05%) plausibly enables us to rule out 

independent growthof B16-F1 melanoma cells. As shown in the aforementioned possibilities. Since the ability of cells to 

FIG. 11, CP and MCP inhibited the growth of B16-F1 cell grow in semi-solid medium is used as a criterion for cell 

colonics in the semi-solid matrix in a dose-dependent man- transformation, the acquisition of cell surface galectin-3 

ncr. Similarly, lactose inhibited anchorage-independent to might be an early step of the post-transformed cascade, 

growth in a dose-depeodent manner as well (data not What is claimed is: 

shown). The dose-dependent inhibitory effect of CP and 1, A method for the therapeutic treatment of cancer in 

MCP was not restricted to B16-F1 melanoma cells. The mammals comprising orally administering a therapeutically 

growth in soft agar of UV-2237-10-3 murine fibrosarcoma effective amount of pH modified pectin to a mammal 

cells, HT1080 human fibrosarcoma cciis, and A375C1.49 is afflicted with cancer, wherein said cancer is prostate cancer, 

human melanoma cells was also equally inhibited. It is 2. A method for the therapeutic treatment of cancer in 

possible tbat the soluble CP and MCP compete wiib the mammals comprising orally administering a therapeutically 

galactose residues of agarose for galectin-3 binding, leading effective amount of pH modified pectin to a mammal 

to apparent growth inhibition by depriving the cells of the afflicted with cancer, wherein said cancer b human prostate 

minimal support of the matrix required foWell proliferation, 20 cancer. 
It also may be argued tbat CP and MCP as well as the 

anti-galcclin-3 antibodies possibly behave like an antagonist ♦ « ♦ * ♦ 
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157) ABSTRACT 

The active, galactose binding site of proteins associated wiih 
metastatic tumor cells has been identified and sequenced 
(SEQ. ID. NOrlJ.The polypeptide comprising the active site 
may be used as an immunotherapeutic agenL Identiflcation 
of the site makes possible an in vivo diagnostic assay for 
metastatic cells as well as therapeutic methodologies and 
materials. 

2 Claims, 2 Drawing Sheets 
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TDMOR DERIVED CARBOHYDRATE 
BINDING PROTEIN 

FIELD OF THE INVENTION 

This invention relates to carbohydrate binding proteins. 
More specifically, the invention relates to a group of proteins 
referred to as lectins, which are associated with tumor cells 
and which have a binding affinity for carbohydrates such as 
galactose. Most specifically, the invention relates to a par- 
ticular amino add sequence in the protein which is respon- 
sible for its galactose binding activity. In particular 
croi>cxliiiients, the present invention includes assays for the 
presence of tumor cells as well as therapies for inhibiting 
metastasis of tumor cells. 

BACKGROUND OF THE INVENTION 
A major thrust in metastasis research has been the search 
for cellular genes and other epigenetic factors which control 
the metastatic cascade. It has been determined that there is 
a dose correlation between tumor cell surface receptors and 
metastasis of those cells. This research has led to the 
supposition that cellular interactions are influenced by cell 
surface components; however, a detailed structural analysis 
of such cellular components has not heretofore been under- 
taken. 

In accord with the present invention, it has been found 
that particular tumor cells include a ciass.of proteins termed 
lectins on their surface, and these lectins mud to galactose. 
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15 



20 



33 



lectins will be collectively referred to as carbohydrate bind- 
ing proteins (GBP). Tun>or progression can be delineated as 
either suppressed or enhanced expression of a relatively 
faulted number of cell proteins, and the CBPs have been 
found to increase in number as a tumor progresses to 
metastasis. Consequently, the CBPs play a pivotal role In 
malignant biochemical transformation. It is believed that 
CBP may mediate the interaction between adjacent cells and 
cell matrix recognition by binding conmlernenlary glyco- 
conjugates. 

The amino acid sequence of a number of CBPs has 
previously been determined; however, the precise structure 
of the active portion of CBPs responsible for the galactose 
binding was heretofore unknown. In general, it has been 
found that the carbohydrate binding protein isolated from 43 
aoterent tissues by affinity chromBrography appeari to con- 
stitute two different classes of peptides. One class of pep- 
hdes has a molecular weight of about 14.000 dalton. The 
™ZJ*^*J?* a Ocular weight ranging between 
20,000-35,000 daltons. It has also been found that CBPs 
obtained from different species of animals often show 
immunological cross activity, suggesting structural simflari- 
hca. Galactose binding proteins of ar^axoirnatcly 14,000 
and 34,000 daltons have been extracted and cloned from 
omcrcnt tissues, and from various species. These materials 

5S,£ C ^ SCq ; ttCCd and thc homology range b from 
40-«0%. Therefore, it will be appreciated mat data devel- 
oped in animal models, such si thc mouse or rat, is histty 
applicable to another species including humans. 

B ^J^ fou ^tf^aa4imberof d^erent tumor cefls <so 
contain CBPs that are very similar to those isolated from 
wamal cells having sugar binding specificity. Further stud- 
lc fl**y c sbown that neoplastic tranafctmuion is associated 
wtth the concomitant expression of an additional, unique 

species having a imdcculsr weight of approximately 34 43 
^lodalton designated as L-34; see, LoUn, R and Rai A. 

Cancrvr research 43:2088 {1923). 



Other families of carbohydrate- binding proteins that share 
common binding specificity for sugars such as galactose 
exist, despite the fact feat such proteins are very diverse in 
structure and function. Included are a group of 14 sJlodalton 
galactoside binding lectins, a 64 kflodalton component of 
the dastw receptor, the 55 Idlodalton cctosJalylh^nsiaxese of 
Hodgkks disease, the 43 kflodatton human actin-binding 
brain lectin, the 50 kQodalion rat testis galactosyl receptor, 
the murine and human tumor associated 34 kilodalton lectin 
the 35 kilodalton fibroblast carbc^dratc-binding rxotein! 
the IgB-Hading protein, the 32 kilodalton macrophage non- 
uitegrin laminin-binding lectin and me rat, mouse and 
human 29 kilodalton gaJactoslde-binding lectin. All of these 
diverse polypeptides have been found to share significant 
homology and are designated carbblrydrate-brndrng csotcisa 
within the context of this cUsdosure. 

Based upon studies of the various tumor ecus it has been 
found that CBPs play a role in cellular iiueractions in vivo. 
ITtesc reactions are important for tr*e formation of emboli 
and the arrest of circulating tumor cells leading to the 
development of metastatic lesions. 

lh accord with the present invention, the active site on the 
carbohydrate-binding protein responsible for galactose 
affinity has been identified. Furthermore, it has been found 
that this particular amino add sequence is highly homolo- 
gous throughout a number of species. For example, the site 
approaches 90% homology in mouse and human tissues. For 
this reason, results obtained from studies in mice arc highly 
predictive of human results. In accord with a further aspect 
of th* present invention, there is provided a highly sensitive 



cells* which is based upon detecting the presence of the 
particular gaiactose-binding site. The present invention also 
rnakes possible, and includes therapeutic methods for inhib- 
iting metastases, based upon the ra-opcrtics of the galactose 
receptor. These and other advantages of the present inven- 
tion wfll be apparent from the drawings, discussion and 
description which follow, 
listing of Amino Acids 

In accord with fee conventions codified in 37 CFJt 
1.821, the abbreviations used for amino acids in the follow- 
ing disclosure and claims shall be: 
Ala — alanine 
Arg — arginine 
Asn — asparagine 
Asp — aspartic acid 
Cys — cysteine 
Glu— glutamic add 
Gin — glutaminc 
Oty — glycine 
His— bistidine 
Be— iscJcudnc 
Leu — leucine 
Lys— lysine 
Mct^UMlMomne 
Phe — phenylalanine 
Pro— proline 
Ser — -serine 
Thr — threonine 
Trp— tryrXophan 
Trp — tyrosine 
Val— valine 

BRIEF DESCRIPTION OF THE INVENTION 
•niere is cusdwod hadn a galactose-sr^cdfic, carbohy- 
drate binding protein. The protein includes the amino acid 
•e^eece (SBQ ID MOM) consisting essentially of: 
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U \ V ^^^J^^f^^^^^O\y t HO. 4 is i depiction of therapeutic agent, which is 

Arg, Glu, Gfaj t Arg, On, Ser, Val, Phe, Fro, Pbe, Glu, structured in accord with the principles of the present 

t *j? I ly ' . „ invention and which actively binds to CBPs. 

In a still further embodiment, the protein includes the 

longer amino acid sequence (SEQ ID N02): 5 DETAILED DESCRIPTION OF TUB 

His . Phe, Asn, Pro, Arg, Phe, Aso,.Ghv Asn, Asn, Arg, INVENTION 

Arg, Val, He, Val, Qys, Asa, Thr, Lys, Leu, His, Asn, 11)0 present invention identifies, and is directed to a 

Asn, Tip, dry, Arg, Glu, Oln Arg, Gin, Ser, Val, Phe, particular amino acid sequence which provides the galactose 

Pro, Phe, Glu, Ser, Gly. binding site of CBPs. Apsxu'cular sequence (SBQ ID NOJ2), 

In another embodiment, the method includes an immu- 10 u accord with the present invention, comprises the amino 
nothcrapeutic method for generating antibodies in animals to 

cells which include a galactose specific carbohydrate bind' His, Phe, Asn, Pro, Arg, Phe, Asn, Glu, Asn, Asn, Arg, 

ing protein. The method includes the steps of providing a Arg, Val, He, Val, Cys, Asa, Thr, Lys, Leu, His, Asn, 

polypeptide which includes the ammo add sequence: (SEQ Asn, Trp, Cry, Arg, Glu, Glu, Arg, Gin, Sex; Val, Phe, 

IDNOrl) 13 Pro,Pho,Giu,Ser,(Hy. 

He, Yd, Cys, Asn, Thr, Lys, Leu, His; Asa, Asa, TYp, Gly, ^ ambo ***** m i oiBcd W&te linkages, and it is 

Arg, Glu, Glu, Arg, Gin, Ser, Val, Phe, Pro, Pbe, Glu, 10 undcT5tood ^ when expressed in a cell, the foregoing 

Ser, Gly; acquence will genttally beapartof a longer chain of amino 

injecting the polypeptide into aa animal so that an tmmn nr » dd * forming a protein. As will be diicussed further 

response occurs wherein the animal generates antibodies to 20 herclnbelow, m * active site need not occur in a larger 

the peptide. In some embodiments, adjuvants may be protein, and in accord with the present invention, it will have 

employed to increase antibody production. In other a number of utilities even as a relatively short polypeptide, 

embodiments, antibodies may be raised in one animal and Ithuftffthabw found m accord wim 

subsequently transferred to another for therapy. ihat tho most "**v« portion of the aforementioned sequence 

In accord with another embodiment of the present 25 * SE Q 10 NO:2 ) comprises the amino add chain (SEQ ID 
invention, mere U provided an assay method for determining 

the presence of metastatic cells in an animal's bloodstream. Bc » Val » Cr" J » A «»» Thr. Lys. Leu, His, Asn, Asn, Trp, Gly, 

The method Includes the steps of providing a support Ar *» °H On. Arg, Gin, Ser, Val, Phe, Pro, Pbe, Glu, 

member having a binding affinity for a ewbohydrate binding Ser, Gly. 

protein which includes the amino add sequence: (SEQ ID 30 a has 0000 found that the active site of CBPs is highly 
NO:l) homologous throughout a number of spedes, and through- 
lie, Val, Cys, Asn, Thr, Lys, Leu, His, Asn, Asn, Trp, Gly, < Mte * ***** » » particular spedes. As 
Arg, C3u, Glu, Arg, Gin, Ser, Val, Phe, Pro, Phe, Glu, ^dcr^ood m me art, homologous amino add sequences 
Ser, Gly; comprise those sequences in which there is substantial 
contacting the support member with a fliuUsamrJe from the 55 sl,mlarlt >\ in corresponding amino adds. For example, the 38 
animal, maintaining the fluid sample in contact with the imm0 10(1 5Cqucncc CSBQ ID N02) listed above was 
support member so that any of said carbohydrate binding human HeLa-s3 tumor cells and this sequence 
protein present in the fluid sample will bind to the support: becn 0Und to be °°^ 4 * homologous with a correspond* 
and detecting the bound protein, whereby the presence of the lDg sw > aCDCC of * galactose specific lectin from rats (rattus 
protein is indicative of tho presence of metastatic cells in the 40 n .°/ V( ;« Ials ) *° d homologous with a galactose see- 
animal In one particular embodiment, the support member from museums). Therefore, it will be 
includes pectin adhered thereto. The step of detecting the •PF redated that, in accord with the present invention, the 
bound protein may compdso contacting the bound protein acid « cm,cncc ^naxising the active portion of the 
with an antibody having affinity for the protein and subso- ? wiU fadude mc structures listed above, as well as 
quently detecting that protein. Also included is an assay kit 45 varioos homologous structures, generally those having a 
for carrying out the analysis. degree of homology of 80% or more. As is known in the art, 
Ia another embodiment, the present invention includes a J rariou * ainiDO web as Glu and Gin may in some 
therapeutic method for inhibiting metastasis of » tumor cell instances be substituted for one another and such non- 
of the type exprcssiag a galactose binding protein and the essential substitutions are all within the scope of tho rxesent 
surface thereof. The method comprises contacting the ceil 30 

with the therapeutic agent which comprises galactose bound Kttcrring now to FIG. 1, there is shown a portion of the 

to a polymer. The polymer is preferably of a molecular P*** 1 chaifl of * CBP 10, illustrating the active site 12 of 

weight in excess of 10 kilodaltons. The galactose may be Pf went invention. Aa illustrated, the active site is shown 

put of a polysaccharide chain bound to the polymer as a pocket, or open loop in tho protein chain, and it is to be 

35 understood that this is merely a schematic, two dimensional 

BRIEF DESCRIPTION OF THE DRAWINGS illustration. The active site, constituted by the homologous 

FIG. I is a schematic depiction of a portion of a CBP f^"^ f^ 4 * ctlllfly Mwm0 complex 
including the amino add sequence of me present invention ^ d^rional wnflgtnations. In general, the active site 
which constitutes the galactose bmdTng stettS 11170,111011 ^ * °rm » P^ket in which the galactose, shown here 

Pin -\ i« a , , portion of a fxrfy saccharide structure. It fs speculated that the 

.ccord with the present invents; and rabportion, of tbe chaia. For a^.^Vfim rx*tioT*o™ 
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*e receptor U A third sequence 20. at • petition on the of, material w2T, Utii^^wTp^hl^S^ 
Sr^^f,^^? ^T 0 *? 1 *, m * .uch material which hiodTto ffle CTP^K^c^ 

^ £ i^t&l ^ n f , *» to « Vhc binding may be detected by aggtameWdoo m^riSta. 
tose In the receptor. B i, believed that the fint sequence 1< io of the particles, In other Iniun«a, the tupoort iDavtTc^tec 

_ La accord with another feature of the present invention, BXPERIMBNTAL EVIDENCE 

there is provided an away procedure for detecting metastatic 

cells in an animal As described above, CBPs which include Materials and Methods 

the metastatic cells, by a presently unknown mechanism, T J^ _ i DfiUsUtic ****** «H variants of B16 melanoma, 
into the blood serum of patients, and this forms the basis for 2237 aD K^ OSArc<an * and the human HeLa-S3 tumor 

the assay. systems were used. 

The assay is accomplished by contacting a fluid sample, ^ ccU * wcre 8«wd a» monoUycrs on plastic in Dul- 
tyj^caUy smim, with a support member such as a test plate 2s becco ** modified Eagle's minimal essential medium, 
which has a binding affinity for the CBPs. The support supplemented with 10* heat-inactivated fetal bovine serum 
member thus retains the CBPs, and in a subsequent steo thev < FBS )f aooesseatial amino adds, Lr duuioc. vitandns and 
are detected. 7 antibiotics (CMEM> The cdls were maintained at 37° Gin 

The support member typically comprises a solid plate, a a l"" 0 * 111 *** atmosphere of 7% C02 93* air. Cells were 
porous membrane or a volume of beads which arc m mfc of, 30 bArvcated by overlaying the monolayers with 2 mM EDTA 
or coated with a material to which me receptor of the present in Ca++ and Mg+f free phosphate buffered saline, pH 7.2 
invention binds. This material generally comprises a carbo- ^chmt magnesium free PBS (CMF-PBS). Cell viability 
hydrate based material which expresses galactose and/or was by trypan blue exclusion and wily single ceil 

galactose containing polysacoharides thereupon. One pre- suspensions with viability greater than 95% were used io the 
fared binding material comprises pectin, and one partial- 33 studlcs - ^ cl "ure reprodncttvity, me experiments were 
lariy preferred type of pectin comprises a modified dtrus performed with cultures grown for no longer than six weeks 
pectin which is prepared in accord with the teachings in US ***** fro « frozen stocks of low passage cells, 

patent application Ser. No. 08/024,487, the duclosure of 2. Purification of endogenous CBPs by affinity chroroa- 
which U mcorporatcd herein by reference. The support can tography ^ 7 

K££^ 40 Cells were extracted by bemogeaization in a solution 

b/d£^««\? J?? Plate may be coated with pectin containing 4 mM beta-Mercaptoethaiiol and 2 mM EDTA 
t^HZl ^ZZ5T£2 P **3^ ^ "* and 1 m M PMSF in (^IcfuTMagncsium ftee^ospnate 

Unktagi wifc glntara^dc, as will be described in detail buffer solution (CMF/PBS) ph 7.2 and 03M KTa 
SSfEL ^/J^^^ to ^^^samplecanbe lOO.OOOx g supernatant fraction of Z bo^aogena^ wat 
exo^el te.^ fJ^jg?^"** U 45 ***** MEPBS and applied onto an S cT 

aSered AnU? having the binding material nmn consisting of lactose that is bound covales^ to 

«~ IJS^' Sraplc " in Affile! 10 (Pierce aemical Co. \ After washlTout the 

dfic and eliminate wZZtotoJat^ mdbthZT :ST15L e, !f R, * <lre,ta 0,1 re * ,dB « SDS-PEO 
T^queafcr thepajwadM^^o^LSS^ « ^^^"^ 10 ""roceUnlwe filters. The filter, 
well known la the B^fi^.^X te^n^dte SSaTJS to ^ co-,, *« 
-redeteoed. Detectioo may be CMrt^to^ZS^ £t ] t^' 1 ^* ,hcfllta * Abated with the 
plate with a third material Ztot^T££Sb^2Z ^u^ 0 *" to ' oe »* ™* 

which alio Jndudea a tag or label f« ™JMt„?^T i f Utc " were w«shed five limes for 15 minutes and then 
the bound ant! J?. ^c^lSy^TS^^ „ ta^Jn^™^ ^ ^ 
a flooropbore or a ehemlcaUy reart^ taT.0^21 , ™ ™ e wt « washed twice for 15 

po-eoeof blodn-aridln ryacm tofl^odntvSm ^ ^ * c *> ucnch ««« twice more for 15 

"""eneon-nvKlui assay mlmttcj with the quench solution coculninjj 0.1% Twcca- 
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20, dried with papa towel, wrapped in Sarao-Wrtp and membrane and which have the propensity to colonize lungs 

exposed at -70° C to x-ray film, were used in aa experimental metastasis assay to Investigate 

4. Antibodies whether there is a direct correlation between serum levels of 
Monoclonal antibodies were generated against the amino ^ftt* 6 reCq * of ° f ** ***** tovea,io » ^ 

^Tf^f^lfl'^'^^Sb 5 B^AUJ/c mice 8 to 12 weeis old were produced in 

Asn, Oni, A»n, Asn, Are, Arg, Val, He, Val, Cys, Asa, Thr. ww»nu»v«w« ""™ ™ ,ot P* 1 ™™ 

,„ ,_, ™, A ,„ tvJvh. a™ ra™ ™„ mT,„ an animal colony, which was extabHshed by cesarean dtxi- 

&^&ffi&&&^£i2*£Z vatlon ^ » Jitter of «ice from BALB/cfC3H parents 

k^»y^ ^Si?' * ^* 'S^ d ^ B from the Cancer Research laboratory, Bertxiey, 

*^STL ^ "^J?*"^..'^ *f "^^nSf to CUlt At sequential times after injection of Amor aS 

andR. Lotan; Cancer and Metastasis Reviews &433 (1987). 10 groups of mice were sacrificed, ff mmor nodules woe ooi 

Use monoclonal antibody which belongs to the IgO das* grossly Visible, lungs were weighed and minced Into pieces 

was purified by affinity chromatography on Sepharose- of approximately 1 ram 5 and enzymatically dispersed by the 

protein A (Pharmacia, Uppsala, Sweden)..' technique described in Experimental Cell Research, 173:109 

5. Purification of Antibodies on Sepharose- protdn A . (1987). Briefly, lungs were presoaked for one hour la 23 ml 
Mouse IgO, binds to proieis-AslpH 8.0, whereas moose of M fi^T^soImion rantalning 1 coil^enase type 

IgO of other subclasses as well as IbO from Dolvclonal IV (Sigma Chemical Co., St Louis, Mo.) and 36 units of 

^^^^^^^^ &tf^ l X^£%£Z&£%2% 

column (5 ml) wot equilibrated with 0.1M lodium- l^f™ ™„ ?n\^^ ^^^^^J^irZ^ 

ml antiserum, diluted with 05 ml of the respective buffer, Ckjcta^Tohio). Following each dispcrrion period, a per' 

was applied and allowed to react for a period of 30 to 60 tfon of m ' c ceu su$pe3 wis S K tSaJ 

minutes. The column waj rinsed with the same buffer until volume </ DMB40 added. The colonies were fixed with 

baseline absorbance (A^) was regained in the effluent For Carnoy's solution, stained with crystal violet, counted and 

eluuon of the IgO traction from the protein-A column, the 2s total colony forming <rl fo per organ calculated. Population 

pH was then lowered gradually by replacing the phosphate doubling times were calculated from regression analysis of 

buffer with 0.1M citrate buffers of pH 6, 4.5 and 3.0* The the increasing number of colony forming cells per organ 

pooled IgG-cootaMng peak was diaiyzed against phosphite over time. 

buffered saline (PBS; 10 mM phosphate, 150 mM NaC3, pH In the second experiment, unanesthetized female 

7.2) and concentrated to 1-2 nig protein/ml over a P10 30 C57BI76 mice (eight weeks old) were inoculated (TV.) in 

membrane in an Amicon concentrator. The preparation was the tail vein with 10 s tumor cells in 0.2 ml of PBS. After 17 

stored at -20° C until use. days, the mice were autopsied and their lungs were removed, 

6. Pectin Solution rinsed, and fixed with 5% formaldehyde in PBS. The number 

_ of tumor colonies in the lungs were then determined under 

drv^^r f^ Wa ^T^ T S *™^ ^ 3 s » directing imcroscope. The SmSS^X 

IZJ?^: ^^J^rZ^^LZ" 33 Inspection were ccsielltea with those from the ass tyTand the 

slowly in a strongly stirred 100 ml CMF/PBS. dato is surmnarixed in FIOS. 2 and 3. 

7. Solid phase Radioimmunoassay for Soluble protein Results 

Antigens Applicant has utilized test plates covered with pectin to 

(a) The assay used was a modification of the principle examine and cotTclate the levels of CBP in scram and lung 

procedure disclosed by S. K. Pierce and N. R. KUnman; J. 40 cok)Qiz Two type* of experiments were conducted. 

Exp. Med. 144:1254 (1976). Blood samples from mice were JH** * —to™ scaled a biphasic distribution 

tata, at apraxcriate times. 1*0 WoodVas ctoSadta 5 2 ^^j*™ °' ******* ^J«^>») 

tubes. The serum was collected and EOTA 2 mM and PMSF c ^ werc Reared from the circulation and trapped in the 

0.2 mM was added to the serum and frozen. A sample of 50 of lun ^ After an additional time period, 

ul from the serum was tested three times in Duplicates 45 non-cxtravasaung cells were released from the lungs and 

according to the modified method of solid phase > ^f*™ W ^ ^™ ^ E^ 0 * ? 

rattc4inra«no-assay for soluble protein antigens of Pierce * J ^ raxWd >' 1 ** HO - 2 > I*** ^ 

and KUnman referenced above, using the pectin coated J^G. 2 rcr^eaents the median of four to eight mice and P is 

plates of the present invention. The exiting buffer of the a0 * by Mmnn ***** U test on ril days for the 

pUte was sodium ouWte (50 mM, pH 9.6) staining 0.1 50 4 ™ 7 « sBfc Simultaneously, the blood scrum was collected 

g sodium azide per Hter. thc * oUd V h&sc radtaimmnoo assay procedure was 

Aftrr .rfHtnrt <n i*i r u, ., j . „ #4 - performed using monoclonal antibodies generated in rabbits 

m ?^rr^t g , ^1 TT^T. ^ °* against CBP(50pg/100 uiywell. A sample of 50 ul of serum 

microstore plate, it was allowed to incubate for 24 hours at was tested three umes in triplicate andTach of the value, of 

wmTp^^^ltd^*^ " ^tibody bound ccrresp^nZl lo ^ counts per minute and 

mf^t^^ut?^i ^a^^^^Tto represents the average phis or minus the^Undard error 

Ac weU was refilled with PBS-BSA for one hour at room whlch indicated the amount of the active galactose binding 

temperature to block the remaining protein4iijiding sites on site in the scrum uuuung 

the plate. The plate was washed three times and then 200 ul -n... 1. - . a * 

^^ Dt l^P.V : P r^if 1 ? ^ ™^^>" any other o^ll^M^ 

^« ! n n2l ^? ^ * f0r , tW ° l0 &* ctudia * *e extrav«^on of the hm« cells from 

hours InmbarJon. Tbe plates were dried under a lamp and the m^j velsdt MAe thc needed to obtain an 

wdUwere cut and counted in a gamma counter. e«ra^«rpp.Wonv^and^o^bttwS^ 

CBP is present in various murine and human tumor cells 65 72 hours after adhesion to the endothelial layer of the blood 

as has been discussed above. In this experimental series, capillaries. Fidfler, et aL; Adv. Cancer Research, 38:149 

tumor cells that arc known to have the CBP on their cell (1978). 
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The second phase cf the curves (day. 3-10) demonstrates cration of cells at tissue sites and hence prevents metastasis, 

that the success^ seeding and proliferation of the tumor aad also can mark the cell, for detraction by the immune 

ccJonsea into visible metastasis is accompanied by the system. 

detection of the CBPin the circulation at indicated in FIO. Previously, tanmnotherapeutic treatments for cancers 

Z "Therefore, after the tumor metastasis shod viable cells J have been attempted wherein various peptides have been 

fato the circulation or alternatively put of the growing injected Into patients to elicit immune responses. These 

inetastatac cells are eliminated by the host-Immune system therapies bare not been successful It is beSwedthat this 

and their residues « then detected fa tbe circulation. lack ofsuccess fan result ofthe fact mat thornier art peptide 

•nwntforc, fa accord with the present Invention, It has been materials did not generate an effective level of actrveanrt- 

snewn that using a solid phase radiolmmuno assay system 10 bodies. The receptor of the present Invention is highly 

sndpectin coated plates, it is possible to detect the galactose specific and wfll induce tbe generation of very active amt- 

r!^ r !^ 'f^ V ^S^ anh «M»»«itathe bodiea. Also, in a most preferred firm of the present 

fajectmn of metastatic cells. HO. 2 abowi a Ugh correlation invention, the peptide is administered fa conjunction with an 

^^^Z^ xeceptor in the Wood and the immune system adjuvant The adjuvant fatensMes the 

number of metastatic noouies in the lungs, after seven and 15 body's response to the peptide, cmulng die generation of a 

ten day. post injection (r=0.941 and 0.983 respectively). very UgrXel of aniibJrffcTwhJle sic Jte^tool 

** Wla thcF l'"? «■». «PpUc*nt lea will attack the administered peptide, the exces. will 

.^51 £?* ," > ° I ?,i y . ,tCm> - B16 - F1 c «>»» woe attach to metastatic cells and prevent their aggregation; 

ejected fatravenously and 117 day. post injections the Wood additionally, the antibodies will mark the metasuXcdbto 

was drawn from the mice The nuce were then sicrificed mid so destruction of macrophage and T-cell attack. There are a 

™ re ™f v f^ !,ad * e num »>? «* himor nodules number of adjuvants well known to those of skill In the art, 

counted, the data being shown In FIO. 3. Indodlng Freud's Complete Adjuvant<CFA) and such mate- 

JSTvS^^Li* 10 ! WCTC laJ,xtod iB ** V °- **<>™V be used faXpractfce of me pesent^entfcl 
^V-Mice were sacrificed at 17 days post injection and One adjuvant material having particular otfflty la met dis- 
* ^^f 0 ". 8 WCIC m£ * tored •ccortfag to methods is closed in co-pending uTpntent application Set No. 

T** 1 **- . 08/087.628, uHXure ofZich isk^ateThereln 

Referring to HO. 3, each point represents tbe median of by reference, 
four to eight mice by the Mann Whitney U test (Pleas than Aa described, the antibodies maybe directly raised in the 
£01) on all day, far die B16F1 cells.. Simultaneously, the body of the patient undergoing therapy, inwhich Instance 
Wood serum was collected and the soHdjhaae radio immu- 30 the peptide wM lunctionlnTrnamKr of a vXbX 
^s^prccedure was perfc>rmed u tarring me peotin coated fastamWme antibodies may be generated mlmotitr^ZS 
%£L£% ^ pCCSCDt bvcnt,on •*» «» hweated for subsequent use as a therapeutic material. 

inonodc«al anbbodles generated fa rabWts against the In flmher exobodlmerts of this parucufaTaZcltfihe 
gaU^bfadlng rite of CBPs (50 pglOO ul) per well. A Invention, monodonat Uchnology^yX to mt 

sample of 50 microUtera of serum was tested three times In 35 preparation of the antibodies. 

®^to iL't££ t ° f /°^T ly f°^ COTeSI,0n ? Cd 10 m «*her embcKjirnents, the principle, of the present inven- 

ntilX st^darTerL *™ " ^ * '° W " d - ««™«>rpore«l thexnpy for 

Th, ^ ,. removing metastatic cells from the blood stream, based upon 

fte^S of S^l-^ *e presence of the galactose receptor therein. As described 

EaivSi™? < gal^rtose binding stte from each 40 above, the receptor binds to carbohydrates having galactose, 
to£t So \ t^fiL^^r 0 ^"^ " a 8ttUc, ° !C polysaccharides there*, drnflarly, 

*£L« ITS' ^ f^,?°, n8ly 5 ° PS ' OXU me lDim "abodlea may be readily developed to tbe specific galac- 
^T^T^r?^ 0 . tore receptor. In accord with the present invent 

an view of the above experiments, it is dear that the hydrate or antibody which binds the receptor Is suwosted on 
Fr«em invention provides a simplified diagnostic tool fee as a plate, colurTpickke. tSSm me 
t "t*™ * ruetastaslzfag pjtfenf, blood j^LtoJ XS *e Ip^nXw 
™~ Dl \ tnearatfation thereby aDowiag detection and The tumor cell, which include me gria^eVeieXwlu 
S^^vtLT ^ !f 0t :* ,ld ^ bind m me support ^ be SfflSS S«S 
K2m ^ t - ThC P*?? 1 favclttlon cells which would otherwise metastasize fa the body are 

it possible to detect the efficiency of chemotherapy treat- so removed. 

n ^^T 1 " ^ 0,6 «P«ime»W series, ss fag the abiHty to bind to the receptor is^oduced into a 
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Ref erriag now to FIG. 4, there is shown one particular another, as well as with other therapies. The present inven- 

therapeutlc material. This material comprises lactose, which tion makes possible a diagnostic system wherein the jxes- 

is a (Saccharide of galactose and glucose, bound to a ence of metastatic cells may be detected in a patient for 

polymeric chain. As shown, the polymeric chain is a ccllu- purposes of diagnosing disemse and monitoring the effec- 

^^j^ymers^asceUotrios^ 3 tiveness of therapies. The invention also provides an immu- 

^i^iT 1^ 'I ^ ^ * i T aSC ^ "ocherapendc method and a synthetic tl^apentic agent for 

^^^l^^r^X^^ U controlling the actions ofm^cMipL^^ well 

other typesof cheinlcal b<m* ^ 10 of *° ****** ™ ***** "P°* *e identification of a 

Other therapeutic agent, may be ^epared in accord with «f^se ^torwWchi, associated with, and 

the present invention. Forkample, ^poWric portion of ^eponsible for, the action of the metastatic cells, 

the molecule may be constituted by a variety of other 11 will be appreciated that In view of the disclosure and 

polymers having the requisite biocompatibiliiy and Solabfl- discussion herein, variations of the therapies and methods 

ity properties. Toward that end, other carbohydrate u described, as well as new therapies and methods, will be 

polymers, peptides and me like may be employed, as well as readily apparent to one of skill in the art Hie foregoing 

synthetic polymers. The sugar portion of the agent may, as drawings, discussion and example* are merely meant to bo 

noted previously, be constituted by gala ct ose, or galactose illustrative of particular aspects of the present invention, and 

containing polysaccharides, arc not meant to be limitations upon the jrtctice thereof. H 

The various therapeutic methodi of tho present invention 30 Is the following claims, including all equivalents, which 

may be used either singly or in combination with one define the scope of the invention. 
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(B }Tmsmtimmid 
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( D ) TOIXXOOT: Ha* JUW* 
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v»i rhfl f»o Pk« 

1 . , '/ 

( 2 )DOCftJi«10NPORSEQU> NCk5: ' 

(I ) SEQUENCE CHAJUWCTERISITCS: 

< A )LEN(mt««Uo«da» 
( B )TTP£i«Duu>*Sd 

< C)7TSANDa»CS3jNi*IUM 
( D ) TOPOtXXrr Not B« WnMl . 

< * i ) SEQUENCE DESCJUPIJON: SEQtDNOde 

Tr* OI> Ar| OH g| tt Ari 
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( 1 ) INFORMATION FOR fl8Q H> NOrfc 

( l ) SEQUENCE OfAXACnSUSTlCS: 
( A ) LENGTH: O ksUo «idi 

C C ) STOANDBBNBSS. Hot Mum 
( X> )TOPOUXnftKoC fUkr*st 

( » i ) SBQUBNCB DESCRIPTION, 5EQ ID NO* 

HI. A • ft Pro At. a.. O!. A t > A.. A.. Ar, V.l 

3 1 0 

I claim: • ... x , 

wtach consists of the wuno .ad sequence (SEQ ID No:l): In whl* the Vnl is Joined to the Be cMhH^ «dd 

Dc.Vd.^.Asn.Thr.Lys.Leu.Hls.Ain.Asn.^Oly. * mTZ^Z^V^^'^^^' 
£ <*. Ota. Arg, Oh. Ser. He, ^SS gfi* ^ ^ ** ^ ^ 

2. A gaUaoao- specific, carbohydrate binding polypeptide ♦ ♦ • ♦ • 
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Sir: 

Requestor files this Reply which addresses arguments proffered by 
GlycoGenesys, the patent owner of US Pat. No. 6,680,306 in their response to the Office 
Action mailed April 12, 2005. 

Amendments 

Requester takes note that certain claims have been amended while others have 
been canceled, and still others have been added. Requester strongly suggests that the 
newly added claims (i.e., claims 24-44) demonstrate what is wrong with the originally 
issued claims. 

Grpund £k 

Claims 1, 3, 4, 12, 17, and 20 are rejected under 35 USC § 102(e) as being 
anticipated by US Pat. No. 6,645,946. Claims 1, 3, 4, 12, and 17-21 are rejected under 35 
USC § 103(a) as being unpatentable over the '946 patent. 
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Patentee submitted a declaration under 37 CFR §131 from Yan Chang in an 
attempt to show that the claimed subject matter in the '306 patent was conceived and 
reduced to practice prior to the filing date of the '946 patent. 

Requester has reviewed carefully the submitted Declaration and asserts that the 
Declaration fails to establish prior conception and reduction to practice and, therefore, the 
'946 remains valid prior art to the '306. Requester's arguments are presented below, 

(a) Chang's Declaration purports to show that the invention claimed in the '946 is 
predated by an experiment completed by the named inventors of the '306. Chang submits 
two tables as evidence for this assertion. These tables are defective as evidence proving 
prior conception and reduction to practice. First, there is no date on either table to 
establish when the experiment was conducted, and knowing when the experiment was 
conducted is rather significant if one wishes to swear behind prior art. Second, there is 
no signature on either table, not to mention, a witness* signature. 

Perhaps more interesting, however, is the subject matter of the experiment. The 
tables indicate that GBC590 (modified citrus pectin) was used in combination with 
interferon ("IFN"). The claimed subject matter for both the '306 and '946 is directed 
toward a carbohydrate used in combination with a chemotherapeutic agent - IFN is not a 
chemotherapeutic agent. Interferon is considered a biologic agent. Chemotherapeutic 
agents are small molecular chemicals that can only be synthetically made and not 
obtained from a natural source, whereas a biologic is a biological compound or a 
compound derived from a naturally occurring source or produced by genetically modified 
microorganisms, tissue culture, or animals. This is not to say that biologies cannot be 
synthetically produced. Established chemotherapeutic agents include cisplatin, 
methotrexate, 5-FU, and the like, while IFN is a good example of a biologic. Requestor 
submits herewith an affidavit from Dr. Carlos Estuardo Aguilar-Cordova, an expert 
working in the area of cancer therapy, see Exhibit A. Requestor further submits herewith 
an affidavit from Dr. James R. Zabrecky, see Exhibit B. (Additional affidavits are 
submitted herewith which allude to the significant difference between a chemotherapeutic 
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and biologic.) These affidavits assert that IFN is a biologic rather than a 
chemotherapeutic agent. Dr. Bruce Zetter in his affidavit for GLGS, states that "NCI 
divides cancer therapies into four categories: "surgery," "chemotherapy," "radiation 
therapy," and "other treatment methods." He goes on to state that "gene therapy is 
included in the "other" category, clearly separate from chemotherapy." Gene therapy is a 
biologic and, therefore, biologies are a separate category from chemotherapy. Interferon, 
like gene therapy, is a biologic and, therefore, a separate category from chemotherapy. 

It is important to note that biologies are not used interchangeably with 
chemother apeutics, these terms are not synonymous. 

Based on what is understood by one skilled in the art, the experiment relied upon 
by Chang is not proper for swearing behind a claimed invention that is directed to a 
chemotherapeutic agent in combination with a carbohydrate. Chang relies upon an 
experiment that employs a biologic, specifically, IFN. This is not an insignificant 
difference. Recall that GLGS employed a similar line of argument, when prosecuting the 
'306, in refuting Piatt's US Pat No. 6,500,807 patent as being anticipatory art. The 
examiner, Dr. Kathleen Fonda, stated that the combination of GBC590 and DNA 
anticipated the pending claims in the application which matured into the '306. 
GlycoGenesys asserted that DNA was not considered a chemotherapeutic agent and,- 
therefore, the '807 did not anticipate the pending claims. Based upon GLGS* own words 
in the prosecution of the '306, the invention (i.e., the '306) is directed to only 
chemotherapeutic agents and carbohydrates. Given that IFN is a biologic and not a 
chemotherapeutic agent, then the IFN study cannot serve as evidence of prior conception 
and reduction to practice viz. the '946 patent. 

Interesting, the 306 is silent on IFN throughout the patent specification. Instead, 
there is mention of known chemotherapeutic agents, specifically, cisplatin and genistein 
(see, column 5, Ins 41 - 43 of '306). Further, the evidence proffered by Chang, i.e., 
Tables 1 & 2, is not to be found in the '306. Perhaps, as Chang points out in his 
Declaration, this absence in the '306 is due to the failure of the study (see, Chang 
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Declaration, paragraph 4). Failure of the study further demonstrates that Chang was not 
in possession of the invention at the time the study was conducted. Again, this clearly 
requires that the Chang Declaration must fail and, therefore, not be used to establish 
priority viz. the ! 946 patent. 

It is also of interest to note that this study was not cited to the Patent Office 
pursuant to 37 CFR §1.56. If, as Chang contends, this IFN study is directed to the 
invention claimed in the '306, the results of the study should have been before the 
examiner. As the Rule specifically states: "The duty to disclose all information known to 
be material to patentability is deemed to be satisfied if all information known to be 
material to patentability of any claim issued in a patent was cited by the Office or 
submitted to the Office..." 37 CFR § 1.56(a). Clearly, evidence showing that the 
putative "invention" did not work would be material to the examination of the pending 
claims. 

(b) Inventorship: 

Requestor submits herewith an affidavit from Dr. Raphael Nir, wherein said 
Affidavit makes clear that the idea of employing IFN together with a carbohydrate, 
specifically, modified citrus pectin was that of Dr. Piatt. See, Exhibit C. Dr. Nir's 
Affidavit establishes that Dr. Piatt is responsible for conceiving and reducing to practice 
the idea of using IFN together with modified pectin. Dr. Nir also makes clear that Yan 
Chang was not involved in the conception or reduction to practice of using IFN together 
with modified citrus pectin to treat cancer. Additionally, Dr. Nir states that IFN is a 
biologic. As discussed above, IFN is considered to be a biologic and not a 
chemotherapeutic agent and, therefore, the experiments proffered by Chang in his 
Declaration, even if he were the inventor, cannot satisfy the threshold for swearing 
behind the '946 patent. 

Requestor submits herewith an affidavit from Dr. David Piatt, wherein Dr. Piatt 
makes clear that the idea of using IFN together with modified citrus pectin originated 
with him. See, Exhibit D. Further, Dr. Piatt states that Yan Chang was not involved in 



5 



the conception or reduction to practice with respect to the use of IFN and modified citrus 
pectin. Still further, Dr. Piatt asserts that IFN is not a chemotherapeutic agent, rather it is 
a biologic, i.e., a naturally derived biological product. In Dr. Piatt's Affidavit, reference 
is made to a report generated after the study using IFN and modified citrus pectin was 
performed. (This report is included herein and is discussed below.) Dr. Piatt asserts that 
the study demonstrated no significant efficacy in the treatment of cancer. (The report 
affirmatively states that there was no significant efficacy in the treatment of cancer.) 
Further, Dr. Piatt contrasts the IFN study with the invention claimed in both the 306 and 
'946 patents. For example, in the IFN study, IFN and modified citrus pectin ("GBC590 U ) 
were not co-administered, whereas, the '306 (in part) and the '946 require co- 
administration of a carbohydrate and a chemotherapeutic agent. 

(c) Dr. Vodek Sasak's Affidavit 

Dr. Sasak is listed as a co-inventor of the '306 patent. In his affidavit, see Exhibit 
E, Dr. Sasak indicates that he has read Chang's Declaration. Dr. Sasak states that the 
GBC590 + IFN concept was Dr. Piatt's idea, moreover, it was Dr. Piatt who designed the 
experiment itself. Dr. Sasak in his Affidavit states that Chang managed communications 
between SafeScience (GlycoGenesys* predecessor) and Piedmont Research Center (the 
entity that actually carried out the experiment). Sasak's Affidavit makes clear that the 
GBC590 + IFN study was a failure. Additionally, Dr. Sasak states that he is unaware of 
any other carbohydrate (other than modified citrus pectin) used by GlycoGenesys in their 
studies directed toward the treatment of cancer. 

(d) IFN Experiment - Piedmont Research Center Report: 

Requester was able to locate the report generated by the Piedmont Research 
Center which evaluated the combination of GBC590 and IFN. (Hereafter, this research 
report will simply be referred to as the "Report".) The Report is submitted herewith as 
Exhibit F. 

The Report, entitled: In Vivo Evaluation of Safe Science, Inc. Agent GBC590 
Alone and in Combination with Interferon-a2b against the Panc-1 Human Pancreatic 



Carcinoma Xenograft," was generated by Piedmont Research Center located in North 
Carolina. The Report discusses the experimental protocol employed to evaluate GBC590 
either alone or in combination with IFN. There are no chemotherapeutic agents 
mentioned in this report, therefore, it can be assumed that no chemotherapeutic agents 
were tested in combination with GBC590. 

The Report begins with an Executive Summary (see, pg. 1). Referring to the third 
paragraph on page one, first sentence, it is evident that the experiments failed as the 
sentence reads, "GBC590 did not produce efficacy in this study as a single agent, or in 
combination with interferon." This sentence (together with the entire Report) clearly 
indicates that an invention directed toward GBC590 (modified citrus pectin) used 
together with IFN did not exist, at least at the time of the Report which is May 16, 2000. 

Therefore, assuming arguendo that this IFN study does serve as a predicate upon 
which the 306 may rely (which Requester vehemently disagrees with), the failure of the 
experiment demonstrates that the inventors were not in possession of the invention, at 
least as of the date of the Report. Hence, an attempt to rely upon this study to 
demonstrate conception and reduction to practice fails and, therefore, the '946 remains 
valid prior art to the '306. 

Based on the above, it is clear that the '946 is still valid prior art to the '306. The 
carbohydrate in combination with a chemotherapeutic agent taught in 4 946 anticipates 
GLGS' newly amended claims. It can be inferred that GLGS is in agreement with this 
assertion as they filed Chang's 131 Declaration. For example, if the amendments made 
to claims 1-23 were sufficient to obviate anticipation by '946, then there would be no 
need to employ a 131 declaration. It must be assumed that GLGS considers 
galactomannan in combination with a chemotherapeutic agent ( 4 946) as anticipating the 
newly amended claims of the 4 306. In particular, it must be assumed that GLGS 
considers galactomannan as comprising the new limitations added to the amended claims 
of the '306, i.e., a carbohydrate comprising a polymeric backbone having side chains 
dependent therefrom. Given that Chang's 131 Declaration fails to effect an earlier filing 



7 



date for the 4 306, it must be concluded that the '946 anticipates the claims as currently 
presented. 

Ground #2: 

Claims 1, 3, 4, 12, 17 and 20 are rejected under 35 USC § 102(e) as being 
anticipated by US Pat. Application No. 2003/0064957. Claims 1, 3, 4, 12, and 17-21 are 
rejected under 35 USC § 103(a) as being unpatentable over US Pat. Application No. 
2003/0064957. 

GlycoGenesys, as they did in Ground #1 , relies upon the Chang Declaration. 
Requester rejects this argument as put forth in our response in Ground #1 and, therefore, 
assert that US Pat. Application No. 2003/0064957 is valid prior art viz. the '306 patent. 

Ground #3: 

Rejections proposed by Requester are not adopted. 

The Examiner construes claim 1 of '306 as "requiring the administration of a 
carbohydrate and a chemotherapeutic agent, wherein these two components are separate 
entities and not covalently attached to each other ..." 

Requester contends that the use of the term "concomitant" in claim 1 brings 
within the scope of the claim a covalent linkage between the carbohydrate and 
chemotherapeutic agent. Concomitant is defined as "existing or occurring with 
something else." See, Webster's Universal College Dictionary, 1991, Random House. 
This definition embraces the concept of covalent linkage. The '306 specification does not 
dismiss this possibility and it is axiomatic in patent law that the scope of a claim receive 
its broadest reasonable interpretation. See, MPEP §2111. Both in Texas Digital Systems 
and Inverness Medical Switzerland GmbH et al, the Federal Circuit stated that the use of 
dictionaries, etc. are permitted in order to understand the ordinary meaning of a term. 
However, dictionaries are considered to be extrinsic evidence and should consulted 
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following exploration into the intrinsic evidence. See, Phillips v. AWH Corporation, et 
aL, 2005, U.S. App. Lexis 13954. 

Therefore, Requester respectfully requests reconsideration of the proposed 
rejection of the claims set forth in the Request for Re-examination. 

grounds #4 & 5; 

Claims 1-3, 12, 13, 17, 18, 20, 22, and 23 are rejected under 35 USC § 103(a) as 
being unpatentable over US Pat. 5,639,737 to Rubin. 

In their response, GlycoGenesys ("GLGS") has amended claims 1 and 2 (as well 
as other claims) to recite that the carbohydrate has a polymeric backbone with side chains 
depending therefrom. They assert that the teaching of Rubin falls short of supporting a 
case of prima facie evidence because the carbohydrates disclosed in Rubin do not have a 
polymeric backbone with side chains. Requester disagrees. 

Literal support for the new limitations of, e.g, claim 1 & 2 ("... comprises a 
polymeric backbone having side chains dependent therefrom . . . ") cannot be found, 
however, limitations approaching what is currently pending can be found at, e.g., col. 3, 
Ins 37ff of '306. Referring to this section of the '306, literal support can be found for "a 
substantially demethoxylated polygalacturonic acid backbone having rhamnose residues 
pendent therefrom." Another possible site in the '306 can be found at col. 4, Ins 38ff 
which states, "Pectin is a complex carbohydrate having a highly branched structure 
comprised of a polygalacturonic backbone with numerous branching side chains 
depending therefrom." It appears that a limitation for a carbohydrate having a 
polygalacturonic acid backbone with side chains depending therefrom is literally 
supported in the '306's specification. However, the present limitation ("a polymeric 
backbone having side chains dependent therefrom") added to the claims, such as claim 1 
& 2, is broader than what the specification supports. It is axiomatic in patent law that 
amended claims must comply with the written description requirement. In the instant 
case, this axiom has not been met. 
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Further, pending claims 14, 15, 33, and 34 are directed, in part, to modified pectin 
having a molecular weight of 1 kDa up to 15 or 50 kDa. This appears to be broader in 
scope, for example, a 1 kDa carbohydrate can hardly be envisaged as having, to use their 
limitation, a polymeric backbone with side chains depending therefrom. (Requester 
states again that this limitation is too broad as discussed herein.) 

In GLGS' reply, an argument is put forth stating that the Requester's cited art 
fails to establish a prima facie case of obviousness given that the carbohydrate in the 
reference fails to have a substantially demethoxylated polygalacturonic acid backbone 
interrupted by rhamnose residues. Here GLGS is making reference to a modified pectin. 
Pectins have a polygalcturonic acid backbone which is interrupted by rhamnose residues. 
Different pectins vary based upon, for example, where and how frequent the rhamnose 
residues interrupt galacturoinc acid. 

Referring specifically to the newly added claims, i.e., claims 24-44, these claims 
are directed to the use of a modified pectin together with a chemotherapeutic drug or in 
combination with surgery. There is a paucity of data in the '306 demonstrating that the 
inventors had possession of this invention at the time of filing. They cannot rely upon the 
GBC-590 + IFN study for that simply was a failure (see, the Report, Exhibit F). In fact, 
there is no experimental evidence discernable in the '306 which would suggest that the 
claimed invention (including the newly submitted claims) works. It is well appreciated 
that in the more unpredictable arts, such as the instant case, more direction or guidance is 
required to demonstrate possession of the invention. See, In re Fisher, 427 F.2d 833, 839, 
166 USPQ 18, 24 (CCPA 1970). Evidence in the form of experimental data would 
arguably lend itself toward enabling the claimed invention. The absence of such 
supporting data for the claimed invention suggests that the inventors were not in 
possession of the invention at the time of filing. (See, In re Wands, 858 F.2d 73 1 , 8 
USPQ2d 1400 (Fed. Cir. 1988), Ajinomoto Co., Inc. v. Archer-Daniels-Midland Co., 228 
F.3d 1338, 56 USPQ2d 1332 (Fed. Cir. 2000), cert, denied, 121 S. Ct. 1957 (2001), and 
Enzo Biochem, Inc. v. Calgene, Inc., 188 F.3d 1362, 1374 n.10, 52 USPQ2d 1 129, 1 138 
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n. 10 (Fed. Cir. 1999.) This is not only true of the newly added claims, but equally 
applicable to the amended claims. 

Based upon the disclosure of the '306 itself, the putative invention is directed to a 
carbohydrate having the ability to bind to a galectin, specifically a carbohydrate having a 
polygalacturonic acid backbone interrupted by rhamnose residues wherein said backbone 
has side chains depending therefrom used together with a chemotherapeutic agent. 

The Examiner refers to U.S. Patent application SN 08/819,356 in Ground #12. 
The '356 discloses modified citrus pectin as having a polygalacturonic acid backbone 
with rhamnose residues interrupting galacturonic acid in the backbone. There are side 
chains depending from the backbone. The '356 claims priority to 08/024,487, filed 
March 1, 1993. (The '487 is referenced in the '306 at col. 5, In 2.) The '487 also teaches 
a modified citrus pectin. Both the '356 and '487 are directed toward the treatment of 
cancer. It would have been obvious to one skilled in the art to combine the modified 
citrus pectin taught and claimed in either the '356 or '487 with a chemotherapeutic agent. 

To one skilled in the art it would have been obvious to modify the carbohydrate 
taught by Rubin by adding a polymeric backbone with side chains depending therefrom. 
Moreover, the backbone used could be a polygalacturonic acid backbone. 

Ground #6: 

Claims 1-3 and 13 are rejected under 35 USC § 103(a) as being unpatentable over 
Glinsky et a/., Cancer Res. (1996). 

As stated in Grounds #4 & 5, a carbohydrate having a polygalacturonic acid 
backbone with side chains depending therefrom is literally supported in the '306's 
specification. However, the current limitation added to the claims, such as claim 1 & 2, 
is broader than what the specification supports. It is axiomatic in patent law that 
amended claims must comply with the written description requirement. In the instant 
case, this axiom has not been met. 
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Referring specifically to the newly added claims, i.e., claims 24-44, these claims 
are directed to the use of a modified pectin together with a chemotherapeutic drug or in 
combination with surgery. There is a paucity of data in the '306 demonstrating that the 
inventors had possession of this invention at the time of filing. 

The Examiner refers to U.S. Patent application SN 08/819,356 with respect to 
Ground #12. The 4 356 discloses modified citrus pectin having a polygalacturonic acid 
backbone with rhamnose residues interrupting galacturonic acid in the backbone. There 
are side chains depending from the backbone. The 4 356 claims priority to 08/024,487, 
filed March 1, 1993. (The '487 is referenced in the 306 at col. 5, In 2.) The 4 487 also 
teaches a modified citrus pectin. Both the 4 356 and 4 487 are directed toward the 
treatment of cancer. It would have been obvious to one skilled in the art to combine the 
modified citrus pectin taught and claimed in either the 4 356 or 4 487 with a 
chemotherapeutic agent 

To one skilled in the art it would have been obvious to modify the carbohydrate 
taught by Glinsky by adding a polymeric backbone with side chains depending 
therefrom. Moreover, the backbone used could be a polygalacturonic acid backbone. 

Ground #7: 

Claims 1 & 3 are rejected under 35 USC § 103(a) as being unpatentable over 
Glinsky et a/., Cancer and Metastasis Reviews (1998). 

As stated in Grounds #4 & 5, a carbohydrate having a polygalacturonic acid 
backbone with side chains depending therefrom is literally supported in the '306's 
specification. However, the present limitation added to the claims, such as claim 1 & 2, 
is broader than what the specification supports. It is axiomatic in patent law that 
amended claims must comply with the written description requirement. In the instant 
case, this axiom has not been met. 
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Referring specifically to the newly added claims, i.e., claims 24-44, these claims 
are directed to the use of a modified pectin together with a chemotherapeutic drug or in 
combination with surgery. There is a paucity of data in the '306 demonstrating that the 
inventors had possession of this invention at the time of filing. 

The Examiner refers to U.S. Patent application SN 08/819,356 with respect to 
Ground #12. The '356 discloses modified citrus pectin having a polygalacturonic acid 
backbone with rhamnose residues interrupting galacturonic acid in the backbone. There 
are side chains depending from the backbone. The '356 claims priority to 08/024,487, 
filed March 1, 1993. (The '487 is referenced in the 306 at col. 5, In 2.) The '487 also 
teaches a modified citrus pectin. Both the '356 and '487 are directed toward the 
treatment of cancer. It would have been obvious to one skilled in the art to combine the 
modified citrus pectin taught and claimed in either the '356 or *487 with a 
chemotherapeutic agent. 

To one skilled in the art it would have been obvious to modify the carbohydrate 
taught by Glinsky by adding a polymeric backbone with side chains depending 
therefrom. Moreover, the backbone used could be a polygalacturonic acid backbone. 

Ground #8: 

Claims 1 and 3 are rejected under 35 USC § 102(b) as being anticipated by Green 

et al. 

As stated in Grounds #4 & 5, a carbohydrate having a polygalacturonic acid 
backbone with side chains depending therefrom is literally supported in the , 306's 
specification. However, the present limitation added to the claims, such as claim 1 & 2, 
is broader than what the specification supports. It is axiomatic in patent law that 
amended claims must comply with the written description requirement. In the instant 
case, this axiom has not been met. 



Referring specifically to the newly added claims, i.e., claims 24-44, these claims 
are directed to the use of a modified pectin together with a chemotherapeutic drug or in 
combination with surgery. There is a paucity of data in the '306 demonstrating that the 
inventors had possession of this invention at the time of filing. 

The Examiner refers to U.S. Patent application SN 08/819,356 with respect to 
Ground #12. The '356 discloses modified citrus pectin having a polygalacturonic acid 
backbone with rhamnose residues interrupting galacturonic acid in the backbone. There 
are side chains depending from the backbone. The '356 claims priority to 08/024,487, 
filed March 1, 1993. (The '487 is referenced in the '306 at col. 5, In 2.) The '487 also 
teaches a modified citrus pectin. Both the '356 and '487 are directed toward the 
treatment of cancer. It would have been obvious to one skilled in the art to combine the 
modified citrus pectin taught and claimed in either the '356 or '487 with a 
chemotherapeutic agent. 

To one skilled in the art it would have been obvious to modify the carbohydrate 
taught by Green by adding a polymeric backbone with side chains depending therefrom. 
Moreover, the backbone used could be a polygalacturonic acid backbone. 

Ground #9: 

Claims 1-3 and 13 are rejected under 35 USC §103(a) as being unpatentable over 
Glinsky et a/., Clin. Exp. Metastasis (1996). 

As stated in Grounds #4 & 5, a carbohydrate having a polygalacturonic acid 
backbone with side chains depending therefrom is literally supported in the , 306 , s 
specification. However, the present limitation added to the claims, such as claim 1 & 2, 
is broader than what the specification supports. It is axiomatic in patent law that 
amended claims must comply with the written description requirement. In the instant 
case, this axiom has not been met. 
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Referring specifically to the newly added claims, i.e., claims 24-44, these claims 
are directed to the use of a modified pectin together with a chemotherapeutic drug or in 
combination with surgery. There is a paucity of data in the '306 demonstrating that the 
inventors had possession of this invention at the time of filing. 

The Examiner refers to U.S. Patent application SN 08/819,356 with respect to 
Ground #12. The ' 356 discloses modified citrus pectin having a polygalacturonic acid 
backbone with rhamnose residues interrupting galacturonic acid in the backbone. There 
are side chains depending from the backbone. The '356 claims priority to 08/024,487, 
filed March 1, 1993. (The '487 is referenced in the '306 at col. 5, In 2.) The '487 also 
teaches a modified citrus pectin. Both the '356 and '487 are directed toward the 
treatment of cancer. It would have been obvious to one skilled in the art to combine the 
modified citrus pectin taught and claimed in either the '356 or '487 with a 
chemotherapeutic agent. 

To one skilled in the art it would have been obvious to modify the carbohydrate 
taught by Glinsky by adding a polymeric backbone with side chains depending 
therefrom. Moreover, the backbone used could be a polygalacturonic acid backbone. 

Grpuijd ftlO: 

Claims 1^3 and 13 are rejected under 35 USC § 103(a) as being unpatentable over 
Frankel et al. 

As stated in Grounds #4 & 5, a carbohydrate having a polygalacturonic acid 
backbone with side chains depending therefrom is literally supported in the '306*8 
specification. However, the current limitation added to the claims, such as claim 1 & 2, 
is broader than what the specification supports. It is axiomatic in patent law that 
amended claims must comply with the written description requirement. In the instant 
case, this axiom has not been met. 
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Referring specifically to the newly added claims, i.e., claims 24-44, these claims 
are directed to the use of a modified pectin together with a chemotherapeutic drug or in 
combination with surgery. There is a paucity of data in the '306 demonstrating that the 
inventors had possession of this invention at the time of filing. 

The Examiner refers to U.S. Patent application SN 08/819,356 with respect to 
Ground #12. The '356 discloses modified citrus pectin having a polygalacturonic acid 
backbone with rhamnose residues interrupting galacturonic acid in the backbone. There 
are side chains depending from the backbone. The '356 claims priority to 08/024,487, 
filed March 1, 1993. (The '487 is referenced in the 306 at col. 5, In 2.) The '487 also 
teaches a modified citrus pectin. Both the '356 and '487 are directed toward the 
treatment of cancer. It would have been obvious to one skilled in the art to combine the 
modified citrus pectin taught and claimed in either the '356 or '487 with a 
chemotherapeutic agent. 

To one skilled in the art it would have been obvious to modify the carbohydrate 
taught by Frankel by adding a polymeric backbone with side chains depending therefrom. 
Moreover, the backbone used could be a polygalacturonic acid backbone. 

Ground #11: 

The Examiner states that the Private Placement Memorandum is not considered in 
this Re-examination as it is not a printed publication. The Memorandum was 
inadvertently sent to GLGS over the internet and, therefore, became a printed publication. 
GlycoGenesys can certainly be considered the "public" for the purposes of this action. 
Even though the Memorandum was considered at the time as a confidential document, an 
argument could be made that it became public once it was sent, in error, to GLGS. 
Therefore, the Memorandum should be considered for the purposes of this re- 
examination. Reconsideration of the Examiner's finding is respectfully requested. 
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Ground #12: 

Claims 1, 3, 4, 6-8, 1 1, and 14-16 are rejected under 35 USC §103(a) as being 
unpatentable over '807 in view of Piatt et al JNCI. 

GlycoGenesys asserts that the 4 807 fails as prior art because, as they have 
previously argued during prosecution of the '306, Piatt's '807 is directed to gene therapy 
whereas the '306 is directed to chemotherapy. Moreover, the JNCI reference fails 
because it does not teach nor suggest combining modified citrus pectin with another 
therapeutic. 

As the Examiner adroitly points out in her 102(e) rejection employing the '807, 
both the '306 and the '807 are directed toward the treatment of cancer via the mechanism 
of apoptosis. Piatt discusses the mechanism of gene therapy in the '807 and states that 
"the introduced gene acts to induce apoptosis." (See, col. 1, Ins 22-26 of '807.) Chang 
discusses cancer therapy at col. 5, Ins 24-40 in the '306: "... oncolytic chemotherapeutic 
agents are cytotoxic ... It is believed that these therapies exert their cytotoxic effects by 
activating programmed cell death, also referred to as apoptosis." In the present rejection, 
the Examiner correctly points out that the JNCI reference teaches that modified citrus 
pectin has utility in treating cancer. Further, the JNCI paper teaches that modified citrus 
pectin binds to galectin. The JNCI paper certainly provides motivation to one skilled in 
the art to combine modified citrus pectin with a cancer therapeutic, specifically one that 
acts via apoptosis. Moreover, U.S. Pat. No. 5,895,784 to Raz et al. teaches the use of 
modified citrus pectin in the treatment of cancer. This is equally true of U.S. Pat. No. 
5,834,442 to Raz et a/., i.e., the '442 teaches modified pectin and its role in the treatment 
of cancer. (Raz's 784 & '442 patents are submitted herewith as Exhibit G.) 

All of the recited elements in the pending claims can be found in the '807 and, 
therefore, a case for 102(e) is established for the rejected claims. Moreover, all of the 
recited elements in the amended and added claims are present in the '807 and JNCI 
references (as well as the 784). Therefore, a prima facie case of obviousness is 
established for the rejected claims. 
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Grounds #13 & 14: 

Claims 9 & 10 are rejected under 35 USC § 103(a) as being unpatentable over 
'$07, Piatt et aU Ros et al, and Renard et al 

Requester maintains, for reasons presented above, claims 9 and 10 are obvious in 
view of the cited prior art. 

Ground #15: 

Claims 2 and 17 are rejected under 35 USC § 103(a) as being unpatentable over 
Fujimoto et al in view of Raz et al Cancer and Metastasis Rev. 1987. 

As stated in Grounds #4 & 5, a carbohydrate having a polygalacturonic acid 
backbone with side chains depending therefrom is literally supported in the '306's 
specification. However, the present limitation added to the claims, such as claim 2, is 
broader than what the specification supports. It is axiomatic in patent law that amended 
claims must comply with the written description requirement. In the instant case, this 
axiom has not been met. 

GlycoGenesys states that neither reference teaches or suggests a carbohydrate that 
comprises a polymeric backbone that binds to galectin. All that is needed then is to 
combine these references with any number of references teaching modified citrus pectin 
and its role in the treatment of cancer, such as, JNCI ('92) paper by Piatt, U.S. Pat. No. 
784 & '442 to Raz et al, and other references cited herein. The ! 784 & '442 patents are 
directed toward the use of modified citrus pectin in the treatment of cancer. In fact, both 
the '784 & '442 discuss galectin involvement in cancer therapy. 

Grounds Raised bv the Examiner: 

(a) Claims 1,3-8, 1 1, 14-16, 18, and 20 are rejected under 35 USC §102(e) as being 
anticipated by the '807. 

1R 



Requester agrees with the Examiner's rejection and the basis for the rejection in 
the instant case. As discussed in the Office Action, both Piatt's '807 and Chang's '306 
are directed toward treating cancer via effecting apoptosis. The '306 discusses oncolytic 
chemotherapeutics as agents effecting apoptosis. This clearly overlaps with Piatt's '807. 
GlycoGenesys in their reply provide references and declarations addressing the issue of 
gene therapy versus chemotherapy, yet these references and declarations fail to directly 
address the Examiner's argument. They fail to address the common and overlapping 
feature of both the '807 and 4 306, i.e., effecting apoptosis. 

(b) Claims 1-8, 1 1, 12, and 14-23 are rejected under 35 USC §103(a) as being 
unpatentable over Rubin and Piatt (WO 97/34907). 

GlycoGeneysis argues that neither Piatt nor Rubin teach or suggest "a 
carbohydrate that binds to a galectin and comprises a polymeric backbone having side 
chains dependent therefrom would be effective at anything other than inhibiting 
metastasis." 

It is well established in the prior art, in fact, the '306 makes certain reference in 
this regard, that modified citrus pectin is believed to bind to galectin. It is well known 
that modified citrus pectin has a polygalacturonic backbone with side chains depending 
therefrom. (Requester asserts, as previously stated, that the claim to a "polymeric 
backbone with side chains depending therefrom" is overly broad and not supported in the 
'306 specification.) Piatt (WO 97/34907) teaches that modified citrus pectin can be used 
to treat cancer. Rubin provides that lactose conjugates inhibit tumor growth and 
metastasis, wherein the conjugate refers to a chemotherapeutic agent. Based upon the 
teachings of the '306, lactose appears to have the necessary chemistry to bind to galectin. 

GlycoGenesys continues, "the '807 patent ascribes no independent biological 
activity whatsoever to modified pectin ..." Here we can reference Piatt's JNCI ('92) 
paper which does ascribe biological activity to modified pectin, i.e., in the treatment of 
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cancer. Moreover, Piatt's '356 and 4 487 patent applications ascribe biological activity to 
modified pectin. 

Clearly, there is motivation for one skilled in the art to make this combination to 
arrive at the pending claims, moreover, as the Examiner is aware, there are other effective 
combinations that can be articulated just employing the references cited in this section. 

(c) Claims 1-8, 11, 12, and 14-23 are rejected under 35 USC §103(a) as being 
unpatentable over Fujimoto et al and Piatt (WO 97/34907). 

GlycoGenesys argues that the cited references fail to establish a prima facie case 
of obviousness. First, they characterize Fujimoto et aL as being an immunotherapeutic. 
Secondly, GLGS states that neither of the references indicate binding to galectin by a 
carbohydrate and that the carbohydrate is not described as having a polymeric backbone 
with side chains depending therefrom. Further, that there is no description of modified 
pectin having anti-tumor activity. 

It is well known in the art that modified citrus pectin has a polygalacturonic 
backbone with side chains depending therefrom. (See above for a discussion on the 
overly broad, unsupported limitation of a "polymeric backbone with side chains 
depending therefrom.") Moreover, it is also well established that modified citrus pectin 
has oncolytic therapeutic properties, see, Piatt's WO 97/34907, JNCI ('92), 784, '442, 
'487 and '356. Fujimoto teaches the use of carbohydrates to treat cancer. One skilled in 
the art appreciating the anti-tumor properties of modified pectin is clearly motivated to 
combine these references to arrive at the pending 306 claims. 

(d) Claims 9 and 10 are rejected under 35 USC § 103(a) as being unpatentable over 
the 737 patent, Fujimoto et aL, Ros et aL t and Renard et aL 

Requester agrees with the Examiner that these claims are unpatentable for reasons 
set forth above. 
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C ONCLUSION 

In view of the arguments presented above, Requester contends that the amended 
claims as well as the newly submitted claims are not patentable over the prior art and fail 
to meet 35 USC §112 requirements. Requester respectfully requests that rejections of 
these claims be maintained. 



Date: ^/ty/of 



Respectfully submitted, 



Stephen^JyCa 
Attornfc^or the Requester 
Pro-Pharmaceuticals, Inc. 
Reg. No. 48,921 



21 



J 



TAB A 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Letters Patent of: Chang et al. Group Art Unit 1623 

Re-examination Control No.: 95/000,074 Examiner. Maier, LC. 

Patent No.: 6,680,306 
Issued: January 20, 2004 



Mail Stop Inter Partes Reexam 
Central Reexamination Unit 
Office of Patent Legal Administration 
United States Patent & Trademark Office 
P.O. Box 145 
Alexandria, VA 22313-1450 



Sin 




AFFIDAVIT OF DR. CARLOS ESTUARDO AGUILAR-CORDOVA 



I, Carlos Estuardo Aguilar-Cordova, declare that I have the following 
background: 

I. Education: 



California State University, Bakersfield, CA BS 1978 

Univ. del Valie de Guatemala, Guatemala M.D. Inf. 1981 

Univ. California - Davis, CA Ph.D. 1989 

Fenwick & West Certificate 1993 

Fenwick & West Certificate 1993 



Biology, Chemistry 

Medicine 

Genetics 

Basic Biologic Law 
Biologic GMPs and 
FDA Inspections 



II. Work Experience: 



1978 • 1 979 Science Teacher, Kern County Unified School District Bakersfield, C A 

1980-1981 Lecturer, Department of Entomology and Evolution, Universidad del Valle de 

Guatemala 

1981 - 1984 General Manager, Avanri Enterprises, Bakersfield, CA 

1984 - 1985 Research Assistant; Department of Medical Pathology, University of California, 

Davis 

1985 - 1986 Research Assistant; Cetus Biotechnology Co., Emeryville, California 

1 986 - 1 989 Research Assistant; Department of Medical Pathology, University of California, 

Davis 

1989- 1991 _ Research Associate; Department of Pathology, Baylor College of Medicine, 
Houston, TX 

1991 - 1992 Research Associate; Howard Hughes Medical Institute at Baylor College of 

Medicine 

1992- 1993 Research Associate; Institute for Molecular Genetics, Baylor College of 

1 



07/95 -04/00 
03/95 -04/00 
04/00 - 08/02 
10/98 -present 
08/02 -present 



1993-1995 
09/93-06/95 



Medicine 

Co-Director, Gene Therapy Vector Laboratory, Baylor College of Medicine 
Research Assistant Professor; Department of Pediatrics, Baylor College of 
Medicine 

Assistant Professor, Department of Pediatrics, Baylor College of Medicine 
Director, Cell and Molecular Therapy Laboratories, Baylor College of Medicine 
Deputy Director, Harvard Gene Therapy Initiative, Harvard Medical School 
Assistant Professor, Department of Radiology, Baylor College of Medicine 
Chief Executive Officer, Advantagene, Inc. 



I further declare that I am actively involved in research concerning cancer, and have 
published about 70 papers and have 4 patents or patent applications in this area. 

I still further declare that: 

(1) in my opinion, interferon ("IFN") refers to a biologic and not a chemotherapeutic 
agent The term "chemotherapy" is used by one skilled in the art to describe the use of a 
synthetic chemical, such as cisplatin, methotrexate, and alike. An oncolytic 
chemotherapeutic agent is a synthetic chemical used to treat cancer by, for example, killing 
cancer cells. This is in contrast to biologic agents such as proteins, their derivatives, and 
alike. Interferon is characterized as a biologic agent rather than a chemotherapeutic agent 

(2) all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of die United 
States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 





(Carlos Estuardo Aguilar-Cordova) 



(Date) 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Letters Patent of: Chang et al. Group Art Unit: 1 623 

Rc-examination Control No.: 95/000,074 Examiner: Maier, LC 

Patent No.: 6,680,306 
Issued: January 20, 2004 
Docket No.: 13192-127 



Mail Stop Inter Partes Recxam 
Central Reexamination Unit 
Office of Patent Legal Administration 
United States Patent & Trademark Office 




AFFIDAVIT 
OF 

Dr. James R* Zab reeky 



I, James R. Zabrccky, declare that 1 have the following background: 
I. Education: 

1981 Ph.D. Biochemistry University of California, Berkeley, CA 

Thesis: 'The Role of ATP in Microtubule Assembly" 

1977 B.S. Chemistry Indiana University, Bloomington, IN 



1 1 . Work Experience: 

1 998 to present ANTIGENICS INC.. Lexington, MA. 

Sr. Director, Discovery Research. (Apr. '04 to present) Responsible for building 
and directing a research program focused on mechanisms of heat shock proteins 
in immune-modulation. Develop next generation and new product concepts based 
on core technology platforms. 

Sr. Director of Pharmaceutical Technologies. Oversee all aspects of analytical 
and protein purification development for autologous and recombinant heat shock 
protein based immunotherapies for cancer and infectious diseases. 
• Built a multi-disciplinary team focused on the development of analytical 

methods for the characterization and analysis of proteins and small molecule 

therapeutics. 
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• Responsible for the development and optimization of manufacturing processes 
for autologous and recombinant proteins. 

• Devised and implemented an analytical strategy including in vitro cell-based 
assays to fulfill the potency requirement for approval of a complex biologic. 

• Primary author of key components of the CMC sections for regulatory filings 
including INDs, amendments and a CTO. 

• Thought leader in devising strategies to meet the unique regulatory challenges 
for an unprecedented, patient-specific autologous immunotherapy. 

1996 to 1998 AUTOIMMUNE. INC.. Lexington, MA. 

Associate Director of Biochemistry. Directed a team focused on the 
characterization of proteins and protein-lipid mixtures for the treatment of 
autoimmune disorders. 

• Developed a novel, FDA accepted approach to defining potency of a complex 
biologic. 

• Developed immunoassays for drug product characterization and to support 
clinical and pre-clinical programs. 

• Used a variety of methods including chromatography, SDS-PAGE, 
immunoblots, mass spec, CE, DSC and others to characterize complex protein 
mixtures. 

• Completed comprehensive characterization of the lipid composition of a 
complex product derived from neuronal membranes. 

• Contributed to the drafting and review of the CMC section of a BLA. 

• Devised viral and microbial validation program to ensure product safety and 
regulatory compliance. 

• Developed and qualified bio-analytical test methods and transferred to QC. 

• Directed manufacturing process and analytical test method validation efforts. 

• Established, managed and audited programs with external contractors. 

1989 to 1996 ONCOGENE SCIENCE. INC.. Cambridge. MA. 

Principal Investigator, Diagnostics Research. ('94-96) Managed a research 
and development program for cancer diagnostics. 

• Investigated novel cancer markers and developed antibodies and 
immunoassays for their detection in blood and tumor extracts. 

• Initiated an R&D program focused on the role of proteinases in cancer. 

• Developed over 40 commercially available products including unique 
antibodies and ELISAs for the research product and clinical diagnostic market. 

• Oversaw all aspects of protein chemistry and mammalian cell culture. 

• Obtained SBIR grant support for a portion of research program. 

Program Manager - Tumor Markers and Protein Chemistry, ('ga-^) 
Developed antibodies and ELISAs for oncogenes, tumor suppressor genes, 
proteinases and steroid hormone receptors for use as cancer diagnostics and 
research products. 

Manager of Protein Chemistry. ('89-'92) Established and managed a group 
responsible for all aspects of protein chemistry in support of oncogene and AIDS 
vaccine programs. 



1984to1988 INTEGRATED GENETICS. INC. (now part of Genzvme). Framinaham. MA. 
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Staff Scientist Responsible for the development of purification strategies and the 
characterization of proteins from natural and recombinant sources, including hCG ? 
LH, FSH, erythropoietin and GM-CSF. Managed the exploratory research program 
investigating therapeutic applications of the Scavenger receptor, NMDA receptor 
and Na* K* ATPase. 

1982 to 1984 CALIFORNIA INSTITUTE OF TECHNOLOGY. Pasadena CA 

Postdoctoral Fellow. (Laboratory of Dr. M. Raftery) Regulation of the 
Acetylcholine receptor by membrane components. Demonstrated the role of 
cholesterol and other lipids in modulating nerve signal transduction. 

1977 to 1981 UNIVERSITY OF CALIFORNIA, Berkeley. CA. 

Graduate Student (Laboratory of Dr. R. D. Cole) Investigated protein-protein 
and protein-ligand interactions in the assembly and regulation of microtubules. 

1 975 to 1 977 INDIANA UNIVERSITY. Bloominaton. IN. 

Research Assistant. (Laboratory of Dr. F. Gurd) Protein chemical modification 
and ia C NMR studies of protein structure-function relationships. 

Other Experience: 

1985-1994 APHIOS. INC.. Woburn MA 

Consultant Development of novel separation technologies using supercritical 
fluids for the preparation of biological therapeutics. Technology was applied to the 
purification of proteins and other natural products, formulation of liposome 
encapsulated therapeutics, cell disruption and viral inactivation. 

1996 MILLENNIUM PHARMACEUTICALS INC, Cambridge. MA. 

Consultant. Cancer therapeutic development and identification of targets for drug 
screening. 

1996 FUGI IMMUNOPHARMACEUTICALS CORP.. Lexington. MA. 

Consultant. Protein chemistry, formulation and therapeutic development 

Awards and Honors Professional Societies 

NJH Postdoctoral Fellow American Association for the Advancement of Science 

NIH Graduate Traineeship American Society for Biochemistry and Molecular Biology 

Phi Beta Kappa American Association for Cancer Research 

Indiana State Scholarship Central New England Chromatography Council 
National Exploration Award 



I further declare that: 

I . Interferons represent a class of proteins that are naturally produced by cells to 
help ilyht infection. Several members of this family have now been produced 
recombinants and are approved for the treatment of a number of indications. 
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2. Since interferons are proteins, they fall under the category of biologies and, 
hence, have been regulated as such. Regulatory agencies have established guidance's for 
these and other proteins and polypeptides which can be found in documents that refer to 
M Biotcchnological/BioIogical Products 11 . 

3. Biologies can be distinguished from drugs by a number of criteria, one of which is 
their molecular size. Drugs are typically small molecular weight chemical entities that 
can be highly characterized in terms of their structure and chemical properties. Biologies 
arc cither single component or mixtures of high molecular weight macromolecules that 
have complex and difficult to characterize structural properties that arc responsible for 
their biological activity. Given this difference in the ability to define and characterize 
these macromolecules as compared to drugs, biologies arc regulated and approved under 
distinct and specific sets of criteria. 

4. Chemotherapy agents are generally classified and regulated as drugs based on 
their small molecular size, level of molecular characterization and mechanism of action. 



5. All statements made herein of my own knowledge arc true and that all statements 
made on information and belief are believed to be true; and further, that these statements 
are made with knowledge that willful false statements and the like so made arc 
punishable by fine or imprisonment, or both, under §1001 of Title 18 of the United States 
Code and that willful false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 
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tics R. Zabrccky 
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TAB C 



fN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Re-examination Control No.: 95/000,074 Examiner: Maier, LC 
Patent No.: 6,680,306 
Issued: January 20, 2004 
Docket No.: 13192-127 



Mail Stop Inter Partes Reexam 
Central Reexamination Unit 
Office of Patent Legal Administration 
United States Patent & Trademark Office 
P.O. Box 145 

Alexandria, VA 22313-1450 



AFFIDAVIT OF DR. RAPHAEL NIR ™' 

I, Raphael Nir, declare that I have the following background: 
L Education: 

1982: B.S. in chemistry, Tel- Aviv University, Tel-Aviv, Israel 

1 984: M.S. (with distinction) in biochemistry, Tel-Aviv University, 

Tel-Aviv, Israel 

1 990: Ph.D. in biotechnology, Tel-Aviv University, Tel-Aviv, Israel 

1 997: M.S. in management, School of Industrial Management, New Jersey 

Institute of Technology, NJ 



II. Work Experience: 

1992: Post-Doctoral Fellow, Department of Biotechnology Process 
Development, Schering-Plough Research, Union, NJ. Developed a novel cell 
screening method based on immobilization of mammalian cells and sorting by 
flow cytometry. 

1992-95: Senior Scientist, Schering-Plough Research Institute, Department 
of Biotechnology Process Development. 

- supervised engineers and technicians engaged in recovery/purification 
of proteins and antibiotics; 



In re Letters Patent of: Chang et al. 



Group Art Unit: 1623 



Sir: 




- developed an assay for evaluating E. coli inclusion bodies and 
optimized the unfolding/refolding steps of cytokines; 

- developed improved processes for the purification of multi-gram 
quantities of pharmaceutical grade cytokines and monoclonal antibodies; 

- developed and implemented a method which enables M In Process" analysis 
of Everninomicin; 

- developed and scaled-up a new process for purifying Everninomicin from 
whole broth using cross flow ultra-filtration; 

- initiated research demonstrating an inexpensive solution for 
controlling the waste generated during antibiotic manufacturing; 

- evaluated antibiotic production and impurity profile of cell lines. 

1995-97: Associate Principal Scientist, Schering-Plough Research 
Institute, Department of Biotechnology Process Development. 

- engaged in p53 gene therapy project; 

- developed improved protein-free and serum-free media for NSO 
cell-culture and engaged in the scale-up of the fermentation; 

- developed an approach for minimizing oxidation during recovery of 
genetically engineered proteins. 

Sept. 1997- present: General Director, SBH Sciences, Inc., Natick, MA 

III. Awards: 

1 986 & 1 989 - Pedro Gerson Scholarship for scholastic achievement 
1 994 & 1 995 - Schering-Plough^ Excellence Award 
1997 - Schering-Plough's Impact Award 

IV. Professional Membership: 
American Chemical Society 

I further declare that: 

1 . I first met Dr. David Piatt socially through my friends; 

2. in 1 999, Dr. Piatt discussed the possibility of using interferon 
("IFN") in combination with a carbohydrate, in fact, I received a 
facsimile from Dr. Piatt dated 3/1 1/1999 (Exhibit A) in which David 
specifically mentioned that we have an opportunity of using a carbohydrate 
in conjunction with IFN where the carbohydrate will decrease the toxicity 
associated with IFN; 

3. Dr. Piatt and I proposed a joint meeting in order to establish a 
collaboration/joint venture between SafeScience and SBH, where PeproTech 



would supply the IFN and SafeScience would provide GBC590, SafeScience and 
SBH Sciences would perform joint animal studies; 

4. I together with the other owners of SBH Sciences, Drs. Haki Stabinsky 
and Robert Goldman, went to SafeScience to meet with Dr. Piatt and the 
clinical director to discuss the project of using IFN together with 
GBC590, one thing we aJl agreed on was to procure the IFN directly from 
Schering-Plough and not from PeproTech due to patent issues; 

5. on or about June 4, 1999, Dr. Piatt sent me a letter with Brad Carver ! s 
signature intended for Dr. Goldman which outlined the arrangement between 
SafeScience and PeproTech (Exhibit B), however, as stated above, we 
decided to obtain the IFN directly from Schering-Plough; 

6. interferon is considered a biologic, that is, a protein-based molecule 
derived from a natural biological source: 

7. I met Yan Chang at SafeScience; 

8. based on my recollection, Yan Chang was not involved in the design of 
our project, i.e., the GBC590 + IFN study; 

9. based on my recollection, after one animal study the project was put on 
hold; 

10. all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and 
further, that these statements are made with knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or 
both, under §1001 of Title 18 of the United States Code and that willful 
false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 



Raphael Nir 



Date 



TAB D 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Letters Patent of: Chang et al. Group Art Unit: 1 623 

Re-examination Control No.: 95/000,074 Examiner: Maier, LC 

Patent No.: 6,680,306 
Issued: January 20, 2004 
Docket No.: 13192-127 



Mail Stop Inter Partes Reexam 
Central Reexamination Unit 
Office of Patent Legal Administration 
United States Patent & Trademark Office 
P.O. Box 145 

Alexandria, VA 22313-1450 



Sir: 

AFFIDAVIT 
OF 

DR. DAVID PLATT 
I, David Piatt, declare that: 

1 . I begun my studies in carbohydrate chemistry in the 1 970s, as an undergraduate in 
the Technion (1978-1980); 

2. in 1986, 1 submitted a scientific paper in a peer-reviewed journal on modified 
pectin material. The paper was published in 1988. David Piatt et al. 'Degradation of 
Pectin Substances in Carrots by Heat Treatment" J. Agric. Food Chem, 1988, 36 362- 
365; 

3. on or about September 1, 1987, 1 submitted my doctoral thesis on modified pectin 
material in partial fulfillment of a Doctor of Philosophy degree in Chemistry from 
Hebrew University in Jerusalem. This modified pectin material would later be referred to 
as a close chemical structure to GBC-590 technology; 

4 ? • ; { on or about August 1, 1989, 1 went to the Michigan Cancer Foundation on a grant 
from the National Institutes of Health to study the expression of the gene for Lectin, 
specifically, Galectin-3, in the laboratory of Dr. Avraham Raz; 

5. on or about September 1989, 1 conceived the idea of using the modified pectin 
material that I had prepared while pursuing my Ph.D. in the treatment of cancer. 
Specifically, using this modified pectin material to inhibit cancer metastasis; 
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6. 



around 1996 1 met Dr. Raphael Nir of SBH socially through a friend of my wife; 



7. I understand Dr. Nir to be an expert in the biochemistry of biologies, such as 
Interferon ("IFN"); 

8. around March 1999. 1 conceived of an idea that would combine GBC-590 
(modified citrus pectin) and IFN for the treatment of cancer. I conveyed this idea to Dr 
Nir; 

9. shortly after my conversation with Dr. Nir, he and I constructed an experimental 
protocol in which GBC-590 was to be administered to xenograft mice together with IFN; 
the administration was not a concomitant administration, rather, the two pharmaceutical 
agents were to be given separately; 

10. GlycoGenesys contracted the Piedmont Research Center to analyze samples of 
GBC-590 batches prior to use in clinical studies (I shall use GlycoGenesys throughout 
this Declaration so as to not conftise the reader, however, GlycoGenesys should be 
understood to include its predecessors, SafeScience and IGG - where appropriate); 

11. GlycoGenesys requested that Piedmont perform the experiment that Dr. Nir and I 
designed in order to test the efficacy of GBC-590 in combination with IFN on the 
xenograft mice. Dr. Nir was able to obtain IFN from Schering-Plough and provided 
Piedmont with the IFN; GlycoGenesys provided Piedmont with the GBC-590; 

12. I received a copy of a report generated by Piedmont of the study and have 
reviewed the report; 

13. based on my review of Piedmont's report, I understand that the combination of 
GBC-590 and IFN resulted in no significant efficacy in treating cancer in the 
experimental model; 

14. Yan Chang was not involved in the design of the experimental protocol that Dr. 
Nir and I generated, and which was performed by Piedmont; 

15. I was Chang's supervisor while I was at GlycoGenesys and was fully aware of 
Chang's responsibilities; 

16. I understand that Chang was project manager, charged with the responsibility of 
communicating with Piedmont concerning the experiment; 

17. a biologic agent, such as IFN, is different from a chemotherapeutic agent, such as 
cisplatin in that a biologic agent is a natural biological molecule and a chemotherapeutic 
agent is a molecule that can only be synthesized chemically and not found in nature; 
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1 8. the GBC-590 + EFN study is significantly different than that disclosed and 
claimed in the 306 and the '946 patent (cited reference in the Re-examination Request) in 
that for the IFN study GBC-590 and IFN were not co-administered, in fact, they were 
administered via different routes (GBC-590 - i.v., and IFN - s.c), whereas, the 306, in 
part, and the '946 require co-administration of a polysaccharide and chemotherapeutic 
agent, 

19. all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further, that these statements 
are made with knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under §1001 of Title 18 of the United States 
Code and that willful false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 



TABE 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Letters Patent of: Chang et al. Group Art Unit: 1 623 

Re-examination Control No.: 95/000,074 Examiner: Maier, LC 

Patent No.: 6,680,306 
Issued: January 20, 2004 
Docket No.: 13192-127 



Mail Stop Inter Partes Reexam 
Central Reexamination Unit 
Office of Patent Legal Administration 
United States Patent & Trademark Office 
P.O. Box 145 

Alexandria, VA 22313-1450 



Sir: 



AFFIDAVIT 
OF 

DR. VODEK SASK 




I, Vodek Sasak, declare that I have the following background: 
I. Education: 



1970. B.S. in Biochemistry, University of Maria Curie, Lublin, Poland 
1972: M.S. in biochemistry, University of Maria-Curie, Lublin, Poland 
1976: Ph.D. in biochemistry, Institute of Biochemistry and Biophysics, Polish 
Academy of Sciences, Warsaw, Poland 



II. Work Experience: 

1976-80: Visiting Fogarty Fellow, Laboratory for Experimental Pathology, 
National Cancer Institute, NTH, Bethesda, MD 

Initiated research on sugar transfer mechanisms to glycoproteins and 
oligosaccharides. Studied carbohydrate-mediated cell-to-cell adhesion. 
Employed mass-spectrometry to characterize intermediates in glycosylation 
reactions. 
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1980-83: Associate in Biochemistry, Department of Medicine, Massachusetts 
General Hospital, and Instructor, Department of Biological Chemistry, Harvard 
Medical School, Boston, MA 

Conducted studies on oligosaccharide assembly and processing. Characterized 
specific glycosyltransferase systems. Examined maturation-specific glycosylation 
patterns. Developed, purified and characterized antibodies to glycosyltransferases 
based on peptide maps and partial amino acid sequencing. 

1983-85: Assistant Professor, School of Nutrition, Tufts University, Medford, 
MA and Human Nutrition Research Center, Boston, MA 

Developed a human intestinal cell line as a model to study the expression of 
intestinal specific proteins. Characterized proteins by immunoprecipitation, gel 
electrophoresis, peptide maps and HPLC. Determined abundance of specific m- 
RNA's in cultured cells under various growth conditions. Taught biochemistry 
classes to graduate students. 

1985-92: Assistant Professor, New England Medical Center and Tufts University 
Medical School, Boston, MA 

Principal investigator of the National Institutes of Health R01 grant entitled" 
Biosynthesis, Processing and Secretion of Apolipoprotein B'\ Principal 
investigator of the grant-in-aid from the American Heart Association entitled " 
Biosynthesis and Processing of Hepatic Apolipoproteins". Identified a unique 
mechanism controlling apolipoprotein B expression that regulates lipid transport 
and metabolism. Determined structure/function relationship of truncated proteins. 
Characterized previously unknown carbohydrate moiety of apolipoprotein B. 
Coordinated research activities within a larger Program Project. Supervised post- 
doctoral fellows and technicians. 

1992-96: Senior Staff Scientist, Department of Medicine, Beth Israel Hospital, 
Boston, MA 

Directed projects related to control of lipoprotein assembly, intracellular transport 
and apolipoprotein expression. Determined synthetic and degradation rates as 
well as factors responsible for differential expression. Analyzed post-translational 
modifications and developed and validated specific radioimmunoassays. 
Supervised graduate students and technicians. 

1996-02: Project Leader, GlycoGenesys, Inc., Boston, MA 

Developing and executing strategies for process development and manufacturing 
of clinical material under cGMP as well as stability studies for the bulk drug and 
the final product. Managing preclinical development of anti-cancer and anti- 
fungal drugs consisting of: in-vitro screening, toxicology, pharmacokinetics, 
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efficacy in animal models and assay development. Budgeting, forecasting and 
designing projects related to preclinical studies, manufacturing and assay 
development. Evaluation of technologies and patents for potential licensing. 

I further declare that: 
1 I am listed as a co-inventor of United States Patent No. 6,680,306; 

2. I have read and understood Yan Chang's 131 Declaration dated June 13, 2005; 

3. after reviewing the claims in United States Patent No. 6,680,306, 1 conclude that 
Yan Chang did not contribute as an inventor to any of the claims that issued in this 
patent; 

4. Dr. David Piatt conceived of the idea of using GBC590 (modified citrus pectin) in 
combination with interferon ("IFNT) on or about 1 999; 

5. interferon is considered a biologic, that is, a protein-based molecule derived from 
a natural biological molecule; 

6. Dr. David Piatt designed an experimental protocol examining the efficacy of 
GBC590 in combination with IFN in the treatment of cancer, and GlycoGenesys 
contracted the Piedmont Research Center to perform the experiment using xenograft 
mice; 

7. Yan Chang managed communications between Piedmont and GlycoGenesys; 

8. the GBC590 + IFN study was completed around 2000, the results of the study was 
sent to GlycoGenesys on or about May 2000; 

9. I reviewed the results of the GBC590 + IFN study conducted by the Piedmont 
Research Center and recall that Piedmont's report stated that there was little if any 
efficacy using GBC590 alone or in combination with IFN to treat cancer in mice; 



10. I am not aware that GlycoGenesys used a carbohydrate other than modified citrus 
pectin in studies, clinical or pre-clinical, directed toward the treatment of cancer; 



11. all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further, that these statements 
are made with knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under §1001 of Title 18 of the United States 
Code and that willful false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 
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Vodek Sasak 0&te 
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Exhibit I 



FISH & NEAVE IP GROUP 

ROPES & GRAY LLP 

^NTBRNA^ONAL PLACE BOSTON, MA 02110-2624 617-951-7000 F 617-951-7050 

BOSTON NEW YORK PALO ALTO SAN FRANCISCO WASH.MrTOK. Z 

*™ riwiMUico WASHINGTON, DC www.ropesgray.com 

December 8, 2005 

David P. Halstead 

(617)951-7615 

dhalstead@ropesgray.com 



BY REGISTERED MAIL 
RETURN RE CEIPT REQ TTirgTirn 

Stephen J. Gaudet, Ph.D. 
Perkins, Smith & Cohen, LLP 
One Beacon Street 
Boston, MA 02108-3106 

Re: United States Patent 6,680,306 
Dear Dr. Gaudet: 

viewo/l^sTe^ 

patent, we oS PtoloXn^T ™ *«««tionof the above 
have stated previomlTwV Set£ £ ft T? f °° mV ! nt0r ° f A. we 

proper tan^n^S^Xta ° f * « mtd 10 *» 



named ^^Z^^^f ' for P1 °« » -» - order «o be 

hispart Ihadmnotwfa^^,^ 

to practiee of the claimed invention prio^ to Sh 27 20of I V II m ™PP°« ° f eduction 
Sir during the reexamination we f ' ? L 111 hght of Platt 8 statements so 

true. If, LweveThS^L cnZ« Z ? atemen,s fa **> deolaration are 

we invito you to ££%Z 25?5£ T"" ^ 10 * ^ 10 ^ document - 

We request that these documents be executed and r^t™~4 u„ ^ , ^ ^ 

aU possible. Welookfimmdtol^^^^ r ^^ Dec ^ 1 «.2«)5, if at 

Sincerely, 

David P. Halstead, Ph.D. 



cc: Matthew P. Vincent 



i 



PES 
RAY 



June 9, 2005 



FISH & NEAVE IP GROUP 



ROPES & GRAY LLP 

ONE INTERNATIONAL PLACE BOSTON. MA 02110-2624 617-9S1-7000 F 617-951-7050 

BOSTON NEW YORK PALO ALTO SAN FRANCISCO WASHINGTON, DC www.ropesgray.com 



David P. Halstead 
(617) 951-7615 
dhalstead@ropesgray.com 



Stephen J. Gaudet, PhD. 
Perkins, Smith & Cohen, LLP 
One Beacon Street 
Boston, MA 02108-3106 

Re: United States Patent 6,680,306 
Dear Dr. Gaudet: 

the ™ JlL Preparil ^ ^.response to the reexamination of the above patent, we have reconsidered 
£e question you raised in your letter of April 18, 2003 regarding whether Dr. Piatt should be 

faZ ww J ^ Patent ^ WC Stated * 0Ur res P onse of Ma y 12 > 2 °03; we believe it is 
in the best interests of all concerned to establish the proper inventorship for this application. 

r „ ■ ^? Ugh ?™ M not our offer to discuss inventive contributions at that time, our 

I f ^ d0C, T ntS rel6Vant t0 016 reexamilia tion has brought to light documents that, 
though inconclusive on their own, could support Dr. Piatt's belief that he is an inventor. 
Accordingly , weattach l a declaration and assignment for Dr. Piatt to sign in order to be named as 
an inventor If Dr. Piatt maintains the position that he is an inventor of the subject matter 
claimed in this patent, we invite him to sign the attached documents and return them to us. If Dr. 

^ "? C °^ Cluded ** he is not * fact ^ inventor, then no action is 
necessary and we will allow the original inventorship determination to stand. 

We look forward to hearing from you soon. 



Sincerely, 





David P. Halstead, Ph.D. 
cc : Matthew P. Vincent 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
DECLARATION FOR PATENT APPLICATION 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am an original, first and joint inventor of the subject matter which is claimed and 
for which a patent is sought on the invention entitled: 

METHOD FOR ENHANCING THE EFFECTIVENESS OF CANCER THERAPIES 

the specification of which was filed on June 20, 2002 as Application No. 10/176,235. 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by an amendment, if any, specifically referred 
to herein. 

I acknowledge the duty to disclose all information known to me that is material to 
patentability in accordance with Title 37, Code of Federal Regulations, § 1.56. 

FOREIGN PRIORITY CLAIM 

I hereby claim foreign priority benefits under Title 35, United States Code § 1 19(a)-(d) of any 
foreign application^) for patent or inventor's certificate listed below and have also identified 
below any foreign application for patent or inventor's certificate having a filing date before 
that of the application on which priority is claimed: 

[x] no such foreign applications have been filed 

I | such foreign application have been filed as follows; 



EARLIEST FOREIGN APPLICATION^ IF ANY FILED WITHIN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION 



Application Number 


Country 


Date of Filing 


Priority Claimed 
Under 35 USC 119 








Yes No 








Yes No 








Yes No 
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Attorney Docket No.: GLYO-P01-002 



ALL FOREIGN APPLICATION^), IF ANY FILED MORE THAN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION 



1 Application Number 


Country 


Date of Filing 





















CLAIM FOR BENEFIT OF EARLIER U.S. PROVISIONAL APPLICATIONS 



I hereby claim priority benefits under Title 35, United States Code § 1 19(e), of any United 
States provisional patent applications) listed below: 

l~l no such U.S. provisional applications have been filed. 

[x] such U.S. provisional application have been filed as follows: 



Application Number 


Date of Filing 


Priority Claimed 
Under 35 USC119 


60/299991 


June 21, 2001 


x Yes No 






Yes No 






Yes No 



CLAIM FOR BENEFIT OF EARLIER U.S./PCT APPLICATION(S) 

I hereby claim the benefit under Title 35, United States Code, §120 of the United States 
application(s) listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application in the manner provided by 
the first paragraph of Title 35, United States Code, §1 12, 1 acknowledge the duty to disclose 
all information that is material to patentability in accordance with Title 37, Code of Federal 
Regulations, §1.56 which became available to me between the filing date of the prior 
application and the national or PCT international filing date of this application: 

\x\ no such U.SVPCT applications have been filed. 

[x] such USyPCT application have been filed as follows: 



Application Number 


Relationship 


Parent Application 


Date of Filing 
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Attorney Docket No.: GLYOP01-002 



I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 1 8 of the United 
States Code and that such willful false statements may jeopardize the validity of the 
application or any patent issued theTeon. 

I hereby appoint: 

All practitioners at Customer Number 28120 

all of Ropes & Gray LLP, One International Place, Boston, Massachusetts 021 10-2624, 
jointly, and each of them severally, attorneys at law/patent agent(s), with full power of 
substitution, delegation and revocation, to prosecute this application, to make alterations and 
amendments therein, to receive the patent, and to transact all business in the U. S. Patent and 
Trademark Office connected therewith as representatives of the assignee. 

The undersigned hereby authorizes the U.S. attorney or agent named herein to accept and 
follow instructions from the assignee, currently GlycoGenesys, Inc., as to any action to be 
taken in the United States Patent and Trademark Office regarding this application without 
direct communication between the U.S. attorney or agent and the undersigned. In the event of 
a change in the persons from whom instructions may be taken, the U.S. attorney or agent 
named herein will be so notified by the undersigned. 

Please mail all correspondence to Matthew P. Vincent, whose address is: 

Ropes & Gray LLP 
One International Place 
Boston, Massachusetts 02110-2624 



Please direct telephone calls to: Matthew P. Vincent at (617) 951-7739. 
Please direct facsimiles to: (617) 951-7050 



Full name of sole or first inventor 

David Piatt 


Sole or first inventor's signature 


Date 


Residence 

12 Appleton Circle, Newton Center, MA 02459-3305 


Citizenship U.S. 
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ASSIGNMENT 

WHEREAS, I, David Piatt have invented a certain improvement in METHOD FOR 
ENHANCING THE EFFECTIVENESS OF CANCER THERAPIES described in an 
application for Letters Patent of the United States, the specification of which: 

pq was patented under U.S. Patent No 6,680,306 on January 20, 2004. 

WHEREAS, GlycoGenesys, Inc. (hereinafter "ASSIGNEE"), a corporation organized 
and existing under the laws of the state of Nevada, having principal offices at 31 St. James 
Avenue, Boston, MA 02116 desires to acquire an interest therein in accordance with agreements 
duly entered into with me; 

NOW, THEREFORE, to all whom it may concern be it known that for and in 
consideration of said agreements and of other good and valuable consideration, the receipt of 
which is hereby acknowledged, I have sold, assigned and transferred and by these presents do 
hereby sell, assign and transfer unto said ASSIGNEE, its successors, assigns and legal 
representatives, the entire right, title and interest in and throughout the United States of America, 
its territories and all foreign countries, in and to said invention as described in said application, 
together with my entire right, title and interest in and to said application and such Letters Patent 
as may issue thereon, and. any reissue, continuation, divisional and foreign counterparts thereof; 
said invention, application and Letters Patent to be held and enjoyed by said ASSIGNEE for its 
own use and behalf and for its successors, assigns and legal representatives, to the full end of the 
term for which said Letters Patent may be granted as fully and entirely as the same would have 
been held by us had this assignment not been made; I hereby convey all rights arising under or 
pursuant to any and all international agreements, treaties or laws relating to the protection of 
industrial property by filing any such applications for Letters Patent, all choses in action 
pertaining to the applications or Letters Patent including the right to sue for and collect damages 
and other recoveries for past infringement thereof, all rights to initiate proceedings before 
government and administrative bodies, and all files, records and other materials arising from the 
prosecution, exploitation, or defense of rights and registrations pertaining to the applications or 
Letters Patent. I hereby acknowledge that this assignment, being of my entire right, title and 
interest in and to said invention, carries with it the right in ASSIGNEE to apply for and obtain 
from competent authorities in all countries of the world any and all Letters Patent by attorneys 
and agents of ASSIGNEE'S selection and the right to procure the grant of all such Letters Patent 
to ASSIGNEE for its own name as assignee of the entire right, title and interest therein; 

AND, I hereby further agree for myself and my executors and administrators to execute 
upon request any other lawful documents and likewise to perform any other lawful acts which 
maybe deemed necessary to secure fully the aforesaid invention to said ASSIGNEE, its 
successors, assigns and legal representatives, but at its or their expense and charges, including 
the execution of applications for patents in foreign countries, and the execution of substitution, 
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reissue, divisional or continuation applications and preliminary or other statements and the 
giving of testimony in any interference or other proceeding in which said invention or any 
application or patent directed thereto may be involved; 

AND, I do hereby authorize and request the Commissioner of Patents of the United States 
to issue such Letters Patent as shall be granted upon said application or applications based 
thereon to said ASSIGNEE, its successors, assigns, and legal representatives. 



Inventor's Signature: 

David Piatt 

Then personally appeared before me the above-named David Piatt and acknowledged that he 

executed the foregoing instrument as his free act and deed this day of 

, 2005. 



Witness 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Reexamination Control No.: 95/000,074 

Filed: January 31, 2005 

Patent No: 6,680,306 

Issued: January 20, 2004 

For Method for Enhancing the 

Effectiveness of Cancer Therapies 



Patentee: Chang etal. 

Patent Owner: GlycoGenesys, Inc. 

Attorney Docket No. GLYO-P0 1 -002 

Art Unit: 1623 

Examiner: L. Maier 



Mail Stop: Inter Partes Reexamination 
Central Reexamination Unit 
Office of Patent Legal Adniinistration 
U.S. Patent & Trademark Office 
P.O. Box 1450 

Alexandria, Virginia 223 13-1450 
Dear Sir: 

STATEMENT OF DAVID PT ATT 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 



Sir: 



I, David Piatt, residing at 12 Appleton Circle, Newton Center, MA, hereby state that: 

1 . I was inadvertently omitted as an inventor in the above-identified patent. 

2. The above-identified patent was filed as an application of Yan Chang and Vodek 
Sasak and presents claims directed to methods for enhancing effectiveness of cancer therapies. 

3. The accidental omission of my name as an inventor occurred without any deceptive 
intent on my part. 

The undersigned declares further that all statements made herein of his own knowledge 
are true and all statements made on information and beliefs are believed to be true; and further 
that these statements are made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the 
application and any patent issuing thereon. 

Date: 



David Piatt 



8719126-2 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Reexamination Control No.: 
95/000,074. 

Filed: January 31, 2005 

Patent No: 6,680,306 

Issued: January 20, 2004 

For: Method for Enhancing the 

Effectiveness of Cancer Therapies 



Mail Stop: Inter Partes Reexamination 
Central Reexamination Unit 
Office of Patent Legal Adniinistration 
U.S. Patent & Trademark Office 
P.O. Box 1450 

Alexandria, Virginia 223 13-1450 



Patentee: Chang et al. 

Patent Owner: GlycoGenesys, Inc. 

Attorney Docket No. GLYO-P01-002 

Art Unit: 1623 

Examiner: L. Maier 



Sir: 



Declaration Under 37 C.F.H $1.131 of David Piatt 



I, Dr. David Piatt of Newton, MA, hereby declare as follows: 



1 . I am an inventor of the abovementioned patent which claims methods of enhancing the 
efficacy of cancer therapies, in particular, inhibiting tumor growth. 

2. The invention as described and claimed in the above-identified application was 
completed prior to March 27, 2001 . 

3. Li support of this, I include herewith as Exhibit A a protocol design for a study, carried 
out at Piedmont Research Center under my and my coinventors' direction, designed to test the 
efficacy of interferon-o2b (IFN), GBC590B, and combinations thereof in a pancreatic carcinoma 
xenograft mouse model. 

4. Exhibit B summarizes results of this study. As can be seen, at the end of one week, the 
tumor size in all groups averaged 113-114 mg. However, as the experiment progressed, the 
average tumor size in groups receiving both GBC590B and IFN consistently lagged behind that 
of those receiving IFN or GBC-590 alone. By Day 1 8, the last date when all animals in these 
groups still survived, the mice receiving only JJFN (Group 3) had tumors averaging 958.7 mg, 
while those receiving IFN with. GBC-590 had tumors averaging 916.6 mg, 832.5 mg, and 906.9 
mg, indicating that tumor growth was slower in these groups. 



5. The results described in paragraph. 4 were obtained in the United States through 
experiments performed in collaboration with researchers working under the direction of me or 
other co-inventors, and were obtained in a report from Piedmont Research Center dated prior to 
March 27, 2001. 

6. I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements are made with knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title XVHI of the United 
States Code and that willful false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 



David Piatt 



Dated: 



Signature: 
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FISH & NEAVE IP. GROUP 

ROPES & GRAY LLP 

ONE INTERNATIONAL PLACE BOSTON, MA 02110-2624 617-951-7000 F 617-9 
BOSTON NEW YORK PALO ALTO SAN FRANCISCO WASHINGTON, DC 



December 8, 2005 



DavidP.Halstead. 

617)951-7615 
dhaIstefld@ropcsgray.com 



BY REGISTERED MAIL 
RETURN RECEIPT REQUESTED 

Jonathan Guest 
Greenberg Traurig, LLP 
One International Place 
Boston, MA 02110 

Re: United States Patent 6,680,306 
Dear Mr. Guest: 

Further to my letter of June 9 th , a copy of which is provided for your convenience, and in 
view of Dr. Piatt's declaration filed in answer to our response in the reexamination of the above 
patent, we conclude that Dr. Piatt should be named as an inventor of this application. As we 
have stated previously, we believe it is in the best interests of all concerned to establish the 
proper inventorship for this application. 

Accordingly, we attach a declaration and assignment for Dr. Piatt to sign in order to be 
named as an inventor and a statement that his omission occurred without any deceptive intent on 
his part. In addition, we attach a declaration under 37 C.F.R. §1.131 in support of the reduction 
to practice of the claimed invention prior to March 27, 2001. In light of Dr. Piatt's statements so 
far during the reexamination, we believe he would agree the statements in this declaration are 
true. If; however, he believes any changes are necessary for him to be able to sign the document, 
we invite you to discuss those changes with us. 

We request that these documents be executed and returned by December 16, 2005, if at 
all possible. We look forward to hearing from you soon. 

Sincerely, 




David P. Halstead, Ph.D. 



cc: Matthew P. Vincent 

9882795_2 
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FISH & NEAVE IP GROUP 



ROPES & GRAY LLP 

ONE INTERNATIONAL PLACE BOSTON. MA 02110-2624 617-951-7000 F 617-951-7050 

BOSTON NEW YORK PALO ALTO SAN FRANCISCO WASHINGTON. DC WWW.ropesgray.com 



June 9, 2005 



DavidP.Halstead 
(617) 951-7615 
dbalstead@ropesgray.com 



Stephen J. Gaudet, Ph.D. 
Perkins, Smith & Cohen, LLP 
One Beacon Street 
Boston, MA 02108-3106 

Re: United States Patent 6,680,306 
Dear Dr. Gaudet: 

In preparing our response to the reexamination of the ahove patent, we have reconsidered 
the question you raised in your letter of April 18, 2003 regarding whether Dr. Piatt should be 
named an inventor of this patent. As we stated in our response of May 12, 2003, we believe it is 
in the best interests of all concerned to establish the proper inventorship for this application. 

Although you did not accept our offer to discuss inventive contributions at that time, our 
review of internal documents relevant to the reexamination has brought to light documents that, 
though inconclusive on their own, could support Dr. Piatt's belief that he is an inventor. 
Accordingly, we attach a declaration and assignment for Dr. Piatt to sign in order to be named as 
an inventor. If Dr. Piatt maintains the position that he is an inventor of the subject matter 
claimed in this patent, we invite him to sign the attached documents and return them to us. If Dr. 
Piatt has changed his mind and concluded that he is not in fact an inventor, then no action is 
necessary and we will allow the original inventorship determination to stand. 

We look forward to hearing from you soon. 



Sincerely, 

David P. Halstead, Ph.D. 



cc: Matthew P. Vincent 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 
DECLARATION FOR PATENT APPLICATION 



As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name. 

I believe I am an original, first and joint inventor of the subject matter which is claimed and 
for which a patent is sought on the invention entitled: 

METHOD FOR ENHANCING THE EFFECTIVENESS OF CANCER THERAPIES 

the specification of which was filed on June 20, 2002 as Application No. 10/176,235. 

I hereby state mat I have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by an amendment, if any, specifically referred 
to herein. 

I acknowledge the duty to disclose all information known to me that is material to 
patentability in accordance with Title 37, Code of Federal Regulations, § 1.56. 

FOREIGN PRIORITY CLAIM 

I hereby claim foreign priority benefits under Title 35, United States Code § 1 19(a)-(d) of any 
foreign application(s) for patent or inventor's certificate listed below and have also identified 
below any foreign application for patent or inventor's certificate having a filing date before 
that of the application on which priority is claimed: 

fx] no such foreign applications have been filed 

I I such foreign application have been filed as follows: 



EARLIEST FOREIGN APPLICATION^), IF ANY FILED WITHIN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION 



Application Number 


Country 


Date of Filing 


Priority Claimed 
Under35USC119 








• Yes No- 








Yes No 








Yes No 
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Attorney Docket No.: GLYO-P01-002 



ALL FOREIGN APPLICAHON(S), IF ANY FILED MORE THAN 12 MONTHS 
(6 MONTHS FOR DESIGN) PRIOR TO THIS U.S. APPLICATION 



Application Number 


Country 


Date of Filing 





















CLAIM FOR BENEFIT OF EARLIER U.S. PROVISIONAL APPLICATIONS 

I hereby claim priority benefits under Title 35, United States Code §1 19(e), of any United 
States provisional patent applications) listed below: 

| | no such U.S. provisional applications have been filed. 

f"x"l such U.S. provisional application have been filed as follows: 



Application Number 


Date of Filing 


Priority Claimed 
Under 35 USC 119 


60/299991 


June 21, 2001 


x Yes No 






Yes No 






Yes No 



CLAIM FOR BENEFIT OF EARLIER U.S./PCT APPLICATION^) 

I hereby claim the benefit under Title 35, United States Code, §120 of the United States 
application(s) listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application in the manner provided by 
the first paragraph of Title 35, United States Code, §112, 1 acknowledge the duty to disclose 
all information that is material to patentability in accordance with Title 37, Code of Federal 
Regulations, § 1 .56 which became available to me between the filing date of the prior 
application and the national or PCT international filing date of this application: 



no such U.S7PCT applications have been filed. 



|~x] such U.S./PCT application have been filed as follows: 



Application Number 


Relationship 


Parent Application 


Date of Filing 
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Attorney Docket No.: GLYO-P01-002 



I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United 
States Code and mat such willful false statements may jeopardize the validity of the 
application or any patent issued thereon. 

I hereby appoint: 

All practitioners at Customer Number 28120 

all of Ropes & Gray LLP, One International Place, Boston, Massachusetts 021 10-2624, 
jointly, and each of them severally, attorneys at law/patent agent(s), with full power of 
substitution, delegation and revocation, to prosecute this application, to make alterations and 
amendments therein, to receive the patent, and to transact all business in the U. S. Patent and 
Trademark Office connected therewith as representatives of the assignee. 

The undersigned hereby authorizes the U.S. attorney or agent named herein to accept and 
follow instructions from the assignee, currently GlycoGenesys, Lac, as to any action to be 
taken in the United States Patent and Trademark Office regarding this application without 
direct communication between the U.S. attorney or agent and the undersigned. In the event of 
a change in the persons from whom instructions may be taken, the U.S. attorney or agent 
named herein will be so notified by the undersigned. 

Please mail all correspondence to Matthew P. Vincent, whbse address is: 

Ropes & Gray LLP 
One International Place 
Boston, Massachusetts 02110-2624 



Please direct telephone calls to: Matthew P. Vincent at (617) 951-7739. 
Please direct facsimiles to: (617) 951-7050 



David Piatt 


bole or first inventor's signature 


Date 


12 Appleton Circle, Newton Center, MA 02459-3305 


Citizenship U.S. 
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ASSIGNMENT 



WHEREAS, I, David Piatt have invented a certain improvement in METHOD FOR 
ENHANCING THE EFFECTIVENESS OF CANCER THERAPIES described in an 
application for Letters Patent of the United States, the specification of which: 

IX] was patented under U.S. Patent No 6,680,306 on January 20, 2004. 

WHEREAS, GlycoGenesys, Inc. (hereinafter "ASSIGNEE"), a corporation organized 
and existing under the laws of the state of Nevada, having principal offices at 3 1 St. James 
Avenue, Boston, MA 021 16 desires to acquire an interest therein in accordance with agreements 
duly entered into with me; 

NOW, THEREFORE, to all whom it may concern be it known that for and in 
consideration of said agreements and of other good and valuable consideration, the receipt of 
which is hereby acknowledged, I have sold, assigned and transferred and by these presents do 
hereby sell, assign and transfer unto said ASSIGNEE, its successors, assigns and legal 
representatives, the entire right, title and interest in and throughout the United States of America, 
its territories and all foreign countries, in and to said invention as described in said application 
together with my entire right, title and interest in and to said application and such Letters Patent 
as may issue thereon, and any reissue, continuation, divisional and foreign counterparts thereof; 
said invention, application and Letters Patent to be held and enjoyed by said ASSIGNEE for its 
own use and behalf and for its successors, assigns and legal representatives, to the full end of the 
term for which said Letters Patent may be granted as fully and entirely as the same would have 
been held by us had this assignment not been made; I hereby convey all rights arising under or 
pursuant to any and all international agreements, treaties or laws relating to the protection of 
industrial property by filing any such applications for Letters Patent, all choses in action 
pertaining to the applications or Letters Patent including the right to sue for and collect damages 
and other recoveries for past infringement thereof, all rights to initiate proceedings before 
government and administrative bodies, and all files, records and other materials arising from the 
prosecution, exploitation, or defense of rights and registrations pertaining to the applications or 
Letters Patent. I hereby acknowledge that this assignment, being of my entire right, title and 
interest m and to said invention, carries with it the right in ASSIGNEE to apply for and obtain 
from competent authorities in all countries of the world any and all Letters Patent by attorneys 
and agents of ASSIGNEE'S selection and the right to procure the grant of all such Letters Patent 
to ASSIGNEE for its own name as assignee of the entire right, title and interest therein; 

AND, I hereby further agree for myself and my executors and adniinistrators to execute 
upon request any other lawful documents and likewise to perform any other lawful acts which 
may be deemed necessary to secure fully the aforesaid invention to said ASSIGNEE, its 
successors, assigns and legal representatives, but at its or their expense and charges, Including 
the execution of applications for patents in foreign countries, and the execution of substitution, 

Page 1 
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reissue, divisional or continuation applications and preliminary or other statements and the 
giving of testimony in any interference or other proceeding in which said invention or any 
application or patent directed thereto may be involved; 

AND, I do hereby authorize and request the Commissioner of Patents of the United States 
to issue such Letters Patent as shall be granted upon said application or applications based 
thereon to said ASSIGNEE, its successors, assigns, and legal representatives. 



Inventor's Signature: 



David Piatt 



Then personally appeared before me the above-named David Piatt and acknowledged that he 
executed the foregoing instrument as his free act and deed this dav of 
, 2005. " 3 



Witness 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Reexamination Control No.: 95/000,074 



Patentee: 



Chang et al. 



Filed: 



January 31, 2005 



Patent Owner: 



GlycoGenesys, Inc. 



Patent No: 6,680,306 



Attorney Docket No. GLYO-P01-002 



Issued: January 20, 2004 



Art Unit: 



1623 



For: Method for Enhancing the 



Examiner: 



L. Maier 



Effectiveness of Cancer Therapies 

Mail Stop: Inter Partes Reexamination 
Central Reexamination Unit 
Office of Patent Legal Administration 
U.S. Patent & Trademark Office 
P.O. Box 1450 

Alexandria, Virginia 223 13-1450 
Dear Sir: 



I, David Piatt, residing at 12 Appleton Circle, Newton Center, MA, hereby state that: 

1 . I was inadvertently omitted as an inventor in the above-identified patent. 

2. The above-identified patent was filed as an application of Yan Chang and Vodek 
Sasak and presents claims directed to methods for enhancing effectiveness of cancer therapies. 

3. The accidental omission of my name as an inventor occurred without any deceptive 
intent on my part. 

The undersigned declares further that all statements made herein of his own knowledge 
are true and all statements made on information and beliefs are believed to be true; and further 
that these statements are made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the 
application and any patent issuing thereon. 



STATEMENT OF DAVID PLATT 



Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 



Sir: 



Date: 



David Piatt 



9719128-2 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFTCF 



Reexamination Control No.: 
95/000,074 

Filed: January 31, 2005 

Patent No: 6,680,306 

Issued: January 20, 2004 

For: Method for Enhancing the 

Effectiveness of Cancer Therapies 

Mail Stop: Inter Partes Reexamination 
Central Reexamination Unit 
Office of Patent Legal Adniinistration 
U.S. Patent & Trademark Office 
P.O. Box 1450 

Alexandria, Virginia 22313-1450 



Patentee: Chang et al. 

Patent Owner: GlycoGenesys, Inc. 

Attorney Docket No. GLYO-P01-002 

Art Unit: 1623 

Examiner: L. Maier 



Sir: 



Declaration Under 37 C.F.R $1.131 of David Piatt 



I, Dr. David Piatt of Newton, MA, hereby declare as follows: 



1 . I am an inventor of the abovementioned patent which claims methods of enhancing the 
efficacy of cancer therapies, in particular, inhibiting tumor growth. 

2. The invention as described and claimed in the above-identified application was 
completed prior to March 27, 2001 . 

3. In support of this, I include herewith as Exhibit A a protocol design for a study, carried 
out at Piedmont Research Center under my and my coinventors' direction, designed to test the 
efficacy of interferon-o2b (IFN), GBC590B, and combinations thereof in a pancreatic carcinoma 
xenograft mouse model. 

4. Exhibit B summarizes results of this study. As can be seen, at the end of one week the 
tumor size m all groups averaged 113-1 14 mg. However, as the experiment progressed, the 
average tumor size in groups receiving both GBC590B and IFN consistently lagged behind that 
of those receiving IFN or GBC-590 alone. By Day 18, the last date when all animals in these 
groups still survived, the mice receiving only IFN (Group 3) had tumors averaging 958 7 mg 
while those receiving IFN with GBC-590 had tumors averaging 916.6 mg, 832.5 mg, and 906.9 
mg, mdicating that tumor growth was slower in these groups. 



5. The results described in paragraph 4 were obtained in the United States through 
experiments performed in collaboration with researchers working under the direction, of me or 
other co-inventors, and were obtained in a report from Piedmont Research Center dated prior to 
March 27, 2001. 

6. I hereby declare that all statements made herein of my own knowledge are true and that 
all statements made on information and belief are believed to be true; and further that these 
statements are made with knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title XVm of the United 
States Code and that willful false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 



David Piatt 



Dated: 



Signature: 
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Exhibit K 



SAFESCIENCE, INC. 

p-mplovincnt AFTcemen-t 



THIS EMPLOYMENT AGREEMENT, dated as of this 29th day of June, 
1999 01 s "A«*n> * between SafeScieucc, Inc., -a Nevada corporation 
Jhcrcinnftcr W'')- and; David - Piatt (hereinafter called the 

"£uip!ay££").\ 

' : WHEREAS^ the Employer desires to employ the Employee as its Chairman 
and Ch^fUxee^e.Omcer, and the Employee desires to accept such employment, 
all upon the terms and conditions set forth below, ••. 

NOW THEREFORE, in consideration . of the premises and the mutual 
. promises hereinafter set forth, the parlies- hereto hereby mutually agree as follows: 

• • .1 ^pWoi- The Employer hereby employs the Employee, and the ; 
Employee hereby accepts employment, upon and. subject to the terms and conditions 
set forth herein. . ■ 

2 ' ■ M^^m^^tl^ The term (the "W) of employment of 
the Employee "c^eTsS commence as of the date first above written {the 
" Frfe iv> Lc" Vand shall continue until the third anniversary of the Effective Date 
U SS^ in accordance with the provisions hereof or unless extended 
in writing by Cho Employer and Employee. 

' 3. . . Iilie^te^rn .nn PHHr.- W ^f Services, The ^P l0 ^ c :^ 

cncrZ To^hc business and. affairs of the Employer. As Us Chairman and Ch ef 
S tWo Office the Employee shall have the duties and responsibilities. normally 
nil" out hi ° taSKi «d such other duties and responsibilities, consistent with his 
osUion ■ signed to him by the Board from time to ime. 1 ho 

position, as may p i rea j * regulations, instructions, personnel practices 
^ZZT^uXVT^y'^ .heroin which W ay bc adopted from 
• time to time by the Employer. 
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• 4.1. Salary . During the Term, the Employer shall pay the Employee a 
base salary at the annual rate of $180,000, payable in accordance with the 
Employer's standard payroll practices. The base salary to v/hich the Employee is 
entitled pursuant to this Section 4.1 is hereinafter referred to as the " g alary ". 

4,2,. Ex CfillSfi .Reimbursement . The Employer shall reimburse the 
Employee for any actual expenses incurred by die Employee within the scope of his 
employment under this Agreement so long as such expenses are reasonable and 
necessary, appropriately documented, and in compliance with budgetary and policy . 
guidelines of tlio Employer. The Employee will be responsible for reporting and 
documenting his own tax deductions for un-reimbursed business expenses, 

4.3. Benefits / Tho Employee shall be entitled to receive ' such ' ' 
employee or fringe benefits as may.be offered or made available by the Employer ' 
from time to time to its . employees .(the ."BfinfifiteV')-- 

.4.4; Bonuses , The Employee will be eligible to receive bonuses in 
accordance with individual and company performance criteria established under the 
Employer's slock option plan, as determined by the Compensation Committee of the . 

-Board... /' : v \- ' • /• 

V .5. Ter minal io r^ .. " . 

• 5.1. T ennination upon Death s This Agreement and the Employee's V 
. employment here under shall terminate immediately upon the Employee's death, *■ 

' 5.2-. Terminati ng the Employer may ' at any . time immediately / 
terminate tltc employment of the Employee under this Agreement with of without . 
Cpuso'Cas defined below). The Employee may at any time immediately terminate his 
employment under this Agreement with or without Good Reason (as defined below). 
Tho rights and obligations of the parties upon any termination of the Employee's 
employment shall be as set forth in Section 5,3 hereof. 

(a) For purposes of this Agreement, the term "Cause 11 shall . . 
i\tczi\ .(i) any act of dishonesty, gross negligence or willful misconduct with 
r«spuct to the. Employer, including without limitation, fraud or theft, on the 
: part of (he Employee, (ii) conviction of the Employee for a felony, or (Hi) the 
Employee'* sustained failure, as determined by the Employer's Board of 
Directors,- to perform significant duties hereunder (which duties arc not* 
inconsistent with the terms of this Agreement) after notice and a thirty (30) 
day opportunity to cure. 
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"(b) For purposes of this Agreement, the term "Good 
Reason" shall mean a material breach by the Employer of any term of this 
Agreement. . 

5.3. Ei£hl3 Ugafl Ismukatifin. In the event that: 

(a) • the employment of the Employee is terminated by the 
Employee for Good Reason or by the Employer without Cause, then for the 
remainder of the Tern., the Employer shall pay to the Employee, at the -time 
• ' otherwise due under Section 4, all Salary at thc.ratc in effect at he time of 
; :■ termination plus, if not yet paid to the Employee, the Employee s bonus, if 
any, earned in the year prior to such tcrmmatiort.at such time as such bonus 
. would " be paid had " the. Employee's, employment . hereunder not been, 
terminated,' The obligations of the Employer pursuant to this Section 5.3(a) 

• shall ' be in lieu of any ' other rights of the Employee to compensation or 
Uehcfits hereunder, and no other compensation of any kind or any other 
amounts' shall be due to the Employee by. tlie Employer under this Agreement, . 
except thai Employee shall be entitled lo continue to receive health beneuts ; 

.. for the remainder of the Term..." • ■ =• 

\ (by!, the Employee's employment terminates by reason' of 

• '•• Erhmoyer's death or Permanent. Disability, then the Employer shall pay and 

provide to the Employee or Employee's estate or other successor m>ntercsi at . 
. U l0 time otherwise due. under. Section 4 all Salary, and Benefits .due to he 
. '• Employee under Section 4 through, the end ' of the day on which . the 
tcrniirution occurs, but reduced, in the ease of disability by WjU 
received under" any disability plan, program or . policy paid for by the • 
Employer, .For purposes of/this Agreement, "Permanent. Disability shal 
mean the Employee's inability to perform his or her duties hereunder tor a . 

illness or incapacity. In the event of any dispute concerning, the existence of a 
Permanent Disability, such . question shall be determined by a licensed 
Scian" selected by the Employer and - reasonably acceptable to the 

• The Employee shall submit to such examinations and furnish such information 
as such physician may reasonably request. ■ 

(c) the employment of the Employee is terminated by the 
Employee without Good Reason or by the Employer for. Cause, ^Employee 
shall not be entitled to compensation or Benefits graxited J**^ 
the date of the termination of the Employee's employment, and no other 
"Lp^atLrof iiy kind or any other amounts shall be due to the Employee 
) by the Employer under this agreement. 
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5.4. pin-"'"'! !!" 11 nf Responsibilities . For purposes of this Section 5, a 
substantia! -diminution of the Employee's responsibilities or authority as they relate to 
the Employer's business as a whole shall be deemed a "termination" by the Company. 

6. Confiden tial Informatio n. 

6.1. lisfiflitkna^ For purposes of this Agreement, the. term 
"CouJidcnlinl I nformatio n" shall mean (i) confidential information, knowledge or 
data of the -Employer, (ii) trade . secrets of the Employer and (iii) any other 
infannation of the Employer disclosed to the Employee or to which the Employee is 
given.' access prior to the termination of the Employee's employment with the . 

• Employer. Without limiting the generality of the foregoing, the term Confidential 
Infoi ma lion shall include (A) all inventions, improvements, developments, ideas, 
processes, prototypes, plans, drawings, designs, models, formulations, specifications, 
'methods, techniques, ' shop-practices, discoveries, • innovations, creations, 
technologies, formulas, algorithms, data, computer databases, reports, laboratory, 
notebooks, papers, writing!*,, photographs, source and .. object - codes, ' software 
programs,, other works o f authorship, and know-how (including all records pertaining- 

" to any . of the' foregoing), whether, or not reduced to writing and whether or not 
patented or patentable or registered or registrable under patent- copyright,: trademark 
or similar statute, that arc owned by the Employer or that. are required to be assigned, 
to the Employer by any person, including, without limitation, the Employee or any 
other employee or consultant of the Employer, or that arc licensed to the Employer 
by any person (all of the foregoing items listed or described ;in this clause (A) are. 
hereinafter referred to, collectively, as "Inventions"), (B) information regarding the 
Employer's plans for research and development or for new products, (C) information 
regarding regulatory matters' pertaining to the Employer, (D) .information regarding 
any acquisition or strategic alliance effected by . the Employer or any proposed 
acquisition or strategic alliance being considered by the Employer. (E> information 
regarding tho status or outcome of any negotiations engaged in by the Employer, \F) 

• information regarding the existence or terms of any contract entered into by the 
Employer, (G) information regarding any aspect of the. Employer's intellectual 
property position, (H) information regarding prices or costs of the Employer, (I) 
information regarding any aspect of the Employer's business strategy, including 
without limitation, the Employer's marketing, selling and distribution strategies, (J) 
information regarding customers or suppliers of the Employer, (K) information 
regarding the skills, compensation and other terms of employment or engagement of 
the Employer's employees and consultants, (L) business plans, budgets, unpublished 
financial statements and unpublished financial data of the Employer, (M) information 
regarding marketing and sales of any actual or proposed product or services of the 
Fmployer fund (N) any other information that the Employer may designate as or 
reasonably deem to be confidential. "Confidential Information" shall exclude 
information known to' the Employee prior, to the date of employment. 
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6,2. Nondisclosure . The Employee acknowledges that; except to the 
extent otherwise provided below in this Section 6,2 or in Section 6.4 hereof, all 
.Confidential Information disclosed to or acquired by the Employee is a valuable, 
special, and unique asset of the Employer and is to be held in trust by the Employee 
" for the Employer's solo benefit. Bxcept as otherwise provided below in this Section 
6.2 or in. Section. 6.4 hereof, the Employee shall not,, at any time during or after the 
Term, use for himself or others, or disclose or communicate to any person for any 
reason, any Confidential Information without the prior written consent of the 
Employer. Notwithstanding, anything in this. Section 6.2 to the .contrary, it. is 

• understood that, except to the extent otherwise expressly prohibited by the Employer, 
.(A) -the Employee may disclose or use Confidential Information, in performing. his 
^duties, and ^responsibilities, to the . Employer but' only • to thejextent required or 

;\ - necessary for th6 : performance- of such duties and responsibilities in the ordinary 
course and Within the scope of his employment, and. (B) the Employee may disclose ; 
any Confidential Information pursuant .to a request or order of any court or 
govorninerital a$cncy, prov ided - that tlie Employee promptly notifies the Employer of 
.any such request or order and provides reasonable cooperation (at the Employer's 

■ expense) in the efforts, if any, -of the Employer to contest or limit the scope of such 
request or order.. : . * • - .; 

0 : 3.; ihiid , Party nnnfidentinl ' Information- The Employee 
acknowledges and agrees that the Employer has received, and may receive in the 
fuuire, confidential or proprietary information . from, tliird parties ("Ihird L Eady 
. ' Confid ential I nlbm ia tton 11 ) subject to a duty on the Employer's part to maintain the 
.confidentiality of such Third Party Confidential Infonriation and to use it only Tor 
. ' certain limited purposes/; During the Term and thereafter, the Employee shall, hold 
Third Parly Confidential Information in the strictest confidence and will not use or • 
disclose to anyone any Tliird Party Confidential Information, unless expressly 
authorised in writing by the Employer or unless otherwise provided below in this 
Section 6.3 or in Section 6,4 below. Notwithstanding anything in this Section 6.3 to 
-.the contrary, it is understood that, except to the extent otherwise expressly prohibited 
by the Employer, (A) the Employee may disclose or use Confidential Third Party 
Information in performing his duties and responsibilities to the Employer but only to 
the" extent required' or necessary for the performance of such -duties and 
responsibilities in the ordinary course and within the scope of his employment and 
(B) the Employee may disclose any Third Party Confidential Information pursuant to 
a request or order of any court or governmental agency, provided that the Employee 
. promptly notifies the Employer of any such request or order and provides reasonable 
cooperation (at the Employer's expense) in the efforts, if any, of the Employer to 
"content or limit the scope of such' request or order. 

. ;6A Permitted D isclosures : The Employee's obligations under Section 
6.2 and/or Section 6.3 hereof not to use, disclose or communicate Confidential 
Information or Third Parly Confidential Information to any person without the prior . 
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) . .. ; ••• .. .. • 

. written consent of the Employer shall not apply to any Confidential ?< . 
Third Parly Confidential Information which (i) is or becomes publicly known 
. S I onstrafod by written, evidence provided I by the . Employee ^ 

• involving no breach by the Employee of this Agreement <^ wu ° r 
approved for release by the Board or. an authorized officer of the Employer. 

' 6 5 Xllhfir ^tiss. Tno obUgations of the Woyec under this Section • 
•. • ? 6^' withmit'p^ico. and afc.i*. addition to, *«y * 
■ ■ rAnfirfoniialilv whether express or implied or imposed by applicable law, that arc 

••••.,v-;.C. 'pf confidentiality. •'■ . .* \* • 

' , 7 •^•wn.tmnroner nfrW^Vtlfe of Materials. The Employee shall hot; 

••••: ,V i mpTOp e^ J**** bCn " ' 

■•• coScntialin^ 

■ rS wLthe Employee has previously provided, currently P^des .r may 11 . 

fhl future Provide consulting services or (iii) any other person to whom- the ... 
• ■ : ^^.Mr^^" The Employee shall. not bring onto 
, . SeTo'tL Employer any unpublished documents or "V.^^W" . 

to any person referred: to in. any of the foregoing. clauses , (i). (n) or (u.) unless 
) consented to, in writing, by such person. • 

• ; the l^W^^^ 

. • . . . , irSXu subject to inspection by Employer personnel at any nine with or 

* "without iiotice.-. •"' : 

9. JnYgrikas ksaiaunsnt- 

Q1 Dcfinitlom. For purposes of this Agreement, . *e term 
•AM'tiEE****** and aH Inventions that © ajc made, concc.v^ 

• upon any .ConfidenWl '■^g^'S™^,^. shaI1 mean (x) any and all 
' X una [t V :ATZ^TZ S^S^t appU^ions, eopyngh. 
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. the goodwill associated with any and ail of the rights referred to in the foregoing 
clause (x). 

9.2. Assi gnmen t: Notice . The Employee hereby agrees io hold any 
. and all Assigned Inventions and Proprietary Rights in trust for the sole right and 
benefit of the Employer and such other person. or persons as the Employer shall 

■ designate in. writing,, and the Employee hereby assigns. to the -Employer and such 

•other person or persons as the Employer shall designate m writing all of his right, 
title ami interest in and to any and all Assigned Inventions and Proprietary Rights. 
The Umployec agrees to give the Employer prompt written notice of any Invention or 
Proprietary Right 'and agrees- to execute' such instruments of transfer, assignment, 
conveyance or confirmation and such other documents as the Employer may request 

.10 evidence, confirm or perfect the assignment of all of the/Employee's right, title and 
interest in. and to any Assigned Invention or Proprietary Right pursuant to the 
foregoing provisions . of this Section . 9.2. ■ The* Employee hereby waives ' and ' 
quitclaims to the Employer any and all claims of any nature whatsoever that the 

' Employee may now or .hereafter have for infringement, of any Proprietary Rights 

' assigned hereunder to the Employer; 

9.3.. \yorkV Made for Hire ; The Employee hereby acknowledges and 
I . • ■ \ agrees, that those .Assigned. Inventions, that are original works of authorship, 
protectable by copyright are "works made for. hire," as, that term is defined in'the 
" United States- Copyright Act " ; ; • 

:. 9.4. Duties to' Assist At the request of the Employer, the Employee 
wilt, assist the Employer in every proper way (including, without limitation, by 

. executing patent applications) to obtain and enforce in any country in the world. 
■ Proprietary Rights relating to any or all Assigned Inventions. The Employee's, 
obligation under this Section 9.4 shall continue beyond the Term. If and to the extent 
that, at any tinie after the Term, the Employer requests assistance from the Employee 

■ with respect to obtaining and enforcing in any country in the world any Proprietary 
Rights relating to Assigned Inventions, the Employer shaD compensate the Employee 

* at a reasonable rate for the time and exponses actually spent by the Employee on such 
assistance.. r 

9.5. Power af Att orney :' By this Agreement, the. Employee/hereby 
irrevocably constitutes and appoints the. Employer as his attoniey-in-fact for the 
purpose of executing, in the Employee's name and on his behalf, (i) such instruments 
or other documents as may be necessary to evidence, confirm or perfect any 
assignment pursuant to the provisions of tins Section 9, (H) such instruments or other 
documents as may be necessary to assign, transfer or convey any Assigned Invention 
to any third party to whom the Employer desires to assign, transfer or convey any 
Assigned Invention or any interest therein or (iii) such. applications, certificates, 
instruments or documents' as- may be necessary to obtain or enforce any Proprietary 
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UighTs in any country of the world. This power of attorney is coupled with an 
interest on the part of IhcEmployer and is irrevocable. ' , ;• 

. 9.6. filings . Without the prior written consent of the Employer, the 
Employee shall not, at any time, file any patent, trademark, service mark, trade name 
or copyright application with respect to, or claiming, any Assigned Inventions. 

0.7. Other Dunes . The obligations of the Employee under this Section 
: 9 arc without prejudice, and arc in addition to, any other obligations or duties of the 
. P.mptoyce, whether express or implied or imposed by applicable law, to assign to the 
• . - Employer all Assigned Inventions and all Proprietary Rights. •. , . • . .. 

• : 10.' ' : --A$s cement Not- to Compete. ; ... ■ V. . 

10.1 : Noncompe tition . In view of the unique nature of the business of 
Ihe Employer and the need of the Employer to maintain its competitive advantage, in., 
the industry, lb<s Employee agrees that, during the Restricted Period (as defined in 
Section 10.2 below), the Employee shall not, directly or indirectly, within the United- 
Stales of America or its Territories or Possessions or within any other country in the 
world in which the Employer has conducted or is then conducting business, engage. 
\ in, mvii iui interest in (except as a holder, of no more than five percent (5°/o) of the 

/ "• shares of any . publicly traded- corporation); be employed by, consult' for,, act as an. 
- advisor to,- or otherwise in any way participate in or become associated Avith. any 
Competitive Business (as defined in. Section 10.2 below) or. any corporation, 
partnership,' limited liability company, business, enterprise, venture or other person 
or entity' that is . engaged or participates in any Competitive Business (each, a 
Tom psti rbas B H SiaaSS Bniiiy"). unless in each case the. Employee'shall have given to 
the Board notice or the Employee's intention to be employed by , consult for, act as an 
advisor to, or otherwise in any way participate in or become associated with, any 
Competitive Business or any Competitive Business Entity and . the Board shall have 
approved the Employee's relationship with, or engagement in such Competitive 
Business or Competitive Business Entity; piovM,. teKV&L, thai, notwithstanding 
anything in the foregoing provisions of this Section. 10.1 to the. contrary, the 
• Employee may be employed by, consult for, act as an advisor to,., or otherwise 
participate in any way with, any person or entity that is engaged in any Competitive 
Business if, but only if, the services being rendered by the Employee to such person 
or entity. (whether in the nature of employment services,..con.sulting services or 
otherwise) do not pcrtain.or in any way relate to such Competitive Business. During 
the Restricted Period, the Employee also shall not solicit, or arrange to have any 
other person or entity solicit, any person or entity engaged by the Employer as. an 
employee, customer or supplier of, or consultant or advisor to, the Employer to 
terminate such parly's relationship with the Employer. 



■ 10,2. Definitions . For purposes of this . Section • 10, the ' following 
terms shall have the meanings provided therefor below: 

(a) "Co mpetitive Business " shall mean any business that is. 
-engaged in a business in competition with the activities of the Company as 
they may exist from time to time. 

. (b) . " Restricted period " shall mean the period commencing 
on the dale of this Agreement and ending on the first anniversary of the 
effective date, of the termination- of .the Employee's employment with the 
■' Employer unless; (a) Employer terminates the employment of the Employee 
under, this Agreement Without Cause or (b) Employee terminates employment. 
.7 with Good Reason, in which case M Restricted Period" shall mean the period' 
.commencing on thc «datc. of this Agreement and' . ending on the date the 
Employee ceases being entitled to receive Salary pursuant to the provisions of 
-Section 5.3(y)!:;/;7 /.V : • ' . 

103. T ime , period s; Divisibility / The time periods provided for in this 
Section 10 shall be extended for a period of time equal to any period of time in which 
. the Employee shall be in violation of any provision of this Section 10 and any period 
l '. of time required for litigation to. enforce the provisions of this Section 10. If at any 
time the' provisions of this Section 10 shall be deteririincd to be invalid or 
unenforceable, by reason of being vague or unreasonable as to area, duration, or scope 
of activity, this Section 10 shall be considered divisible and shall become -and be . 
' 'automatically amended to apply only to such' area, duration and scope of activity as 
; shall be determined to be reasonable by the court or other body- having jurisdiction 
over the matter; and the Employee agrees that this Section 10, as so amended, shall 
be valid arid binding us though any invalid or unenforceable provision had not been - 
included herein. ' ;" -• \ 

. . :.; .11. . Retu rn o f Documents . Employee will- promptly deliver' to the. 

Employer, upon the termination of the Employee's/employment with the Employer 
or, if earlier, upon the request of the Employer, all documents and other tangible 
media (including all originals, copies, reproductions, digests, abstracts^suramaries, 
analyses, notes, notebooks, drawings, manuals, memoranda, records, reports, plans, 
specifications, devices, formulas, storage media, including software, and computer 
printouts) in the Employee's actual or constructive possession or control that contain, 
reflect, disclose or relate lb any Confidential Information, Third Party Confidential 
Information, Assigned Inventions or Proprietary Rights. The Employee will destroy 
any related computer entries on equipment or. media not owned by the Employer, . . 

12. • HflJUSiLaf Name. Etc . Without die prior written consent of .the 
Employer, the Employee shall not, at any time (including, without limitation, at any 
time aaer the termination of the Employee's employment with the Employer), use, 



9 ' 



htB-uq-ZUM'WtU lUifla ftfl ULYUUUL JYS INC 



FAX NO, 617422u.u?5 



P. 12 



for himself or on behalf of any other person, any name that is identical or similar to 

• or likely to be confused with the name of the Employer or the name of any product or 
service produced or provided by the Employer,' jinivd&Gd that the. Employee prior to 
termination may use the Employer's name in performing his or her duties arid 
responsibilities to the Employer but only to the extent required or necessary for the 
performance of such duties and responsibilities in the. ordinary course and within the 
scope of his employment, */ Without the prior .written consent of the Employer, the 
Employee shall not, at any time after the termination' of the Employee's employment 
with the Employ or, directly or indirectly represent himself, whether on his behalf or 
on behalf of any other person, as then being in any way connected or associated with 

r the Employer:.'.. ■ ' ; 

13. ' rio hflicting- Obligation .: Employee represents that he is' free to • 
enter into this. Agreement and that his performance of all of the terms of this 
, Agreement and of alt of his duties and responsibilities as ' an employee' of the 
Employer do not. and will not. breach (i) any agreement to keep in confidence . 
information acquired by the Employee in confidence or in trust, (it) any agreement to 
assign to any third party invention's. made by the Employee and/or (Hi) any agreement 
not to compete against the busiriess of any third party. Employee further represents 
• .'that he has;' not made and will not make any .agreements in conflict with this . 
Agreement." ; . • " '\ ' ' ■ '.• '•" . " • 

\14, ... Tpdc mni fic n tion . The Employer agrees to indemnify, defend and hold 
harmless the* Employee . aiid , his '" respective successors, .. heirs. - and assigns. 
("Jnd^pJlitaus") against any liability, damage, loss or expense (including reasonable 
attorneys 1 foes and expenses of litigation) incurred by or imposed upon the .. 
Indemnitees or any of them in connection with any claims, suits, actions, demands or. 
judgments arising from the good faith performance by the Employee of his duties and 
responsibilities hereunder. • 

15. M niqiie Nature of Agreement:- Spe cific ftnforceTvicnt/The Employer 

* and the Employee agree and acknowledge that the rights and obligations set forth in 

■ this Agreement.are of a unique and special nature and that the. Employer is, therefore, 

■ without an adequate legal remedy in the event of the Employee's violation of any of 
Iho covenants set forth in this Agreement. The Employer and the Employee agree, : 

/' therefore, that, in addition to all other rights and remedies, at law or in equity or 
otherwise, that may. be available to the Employer, each of the covenants made by the 
Hmployee under this Agreement shall be specifically enforceable in equity. 

16. Survival . The' provisions of Sections 6, 7, 9, 10* 12 and 14 shall 
survive the termination of this Agreement. 

: 17. ; Miag.gl1<ing<w. 
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.17.1. Entire Agreement . This Agreement represents the entire 
agreement of the parties wilh respect to the arrangements contemplated hereby.. No 
prior agreement, whether written or oral, shall .be construed to change, amend, alter, 
repeal or invalidate this .Agreement. This Agreement may be amended only by a 
. .written instrument executed in one or. more counterparts by the parties. 

17.2. WaiV er. No consent to or waiver of any breach or default in the 
performance of any obligations hereunder shall be deemed or construed to be a 
consent to or waiver of any other breach or default in the performance of any of the 
same or any other obligations hereunder,. Failure on the part of either, party to 
complain of any act or failure to act of the other party or to. declare die other party in 
default, irrespective of the duration of such failure, shall not constitute a waiver of 
rights hereunder and no waiver hereunder shall be effective unless it' is in writing, 
executed by the party waiving the breach or default hereunder. 

. . 17.3. Assi gnmen t. This Agreement shall be binding upon and inure to 
•• the benefit of the parlicshercto and their respective successors and permitted assigns. 
" This Agreement may be assigned by the Employer to. any Affiliate 'of the Employer . 
and Uv 'a successor of its business to .which this Agreement relates (whether by 
purchase ™- othorwisoj. ." AfMMS ;af the E mployer " means any person which, 
) directly or indirectly, controls or is controllcd by or is under common control. with 

. : the Employer and, for the. purposes of this definition, "control" (including the terms 
• "controlled. by", and "under common control /with") shall, mean the possession, 
directly or indirectly, of thepower to direct or causo.the direction of the management, 
and policies of another whether through the ownership of voting securities or holding 
of office in another, by contract or otherwise. . The- Employee may not assign or 
• transfer any or all of his rights or obligations under this Agreement. 

17.4. Ar bitration (a) Dispute to ho Arbitrated Any controversy, ; 
«' claim, or dispute arising out of. or relating to. this. Agreement, including its 
■''•'. fomuttion, . validity, or breach thereof, whether arising during or after the 
' ' ' period of this Agreement, shall be settled by arbitration in. accordance with the 
. rules of the American' Arbitration Association, and the decision of the 
. . arbitrator shall be- final and binding upon the parlies. Nothing in" this 
paragraph, however, shall prevent the parties from seeking injunctive relief 
from a state or federal court of competent jurisdiction, 

(h) Arb itration Procedure The arbitration shall be conducted by one 
neutral arbitrator, who shall be selected in accordance with the rule?" of the 
American Arbitration Association. The arbitration shall lake place in Boston, 
Massachusetts. The arbitrator shall issue a written decision and set forth the 
reasons for said decision. Judgment upon the award rendered by the arbitrator 
) may be entered in any federal or state court having competent jurisdiction 

thereof. The costs of arbitration, including the fees of the arbitrator, shall be 
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borne equally. Each side shall bear its own attorney's fees and costs, and 
punitive damages shall not be allowed. • 

17.5. SfiYsralHli^. AH headings and subdivisions of this Agreement 
are for reference only and shall not affect its interpretation. In the event that any 
provision of this Agreement should be held unenforceable by a court of competent 
jurisdiction, such. court is. hereby authorized to amend such provision so as to be 
enforceable to the fullest extent permitted by law, and all remaining provisions shall 
continue in full force without being impaired or invalidated in any. way. . 



). 



) 



12 



KbB-U4-4ffl4 m 10:bU All GLYCXSl SYS INC ; FftX NO. 61742:^75 p. 15 



17.6. Ptnvcrmnp Law. This Agreement shall be governed by and 
construed in accordance with the laws of The Commonwealth of Massachusetts, 
excluding choice of law rules thereof. ' 



IN WITNESS WHEREOF, the parlies have signed this agreement as of the dale 
written above as a scaled instrument. 



SAFESCIENCE, INC. 



By : j^ A^^i^ . 

Title: /%snsy# 1 <*?*'r? 




Name: David Plait 



) 
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I hereby certify that this paper (along with any paper referred to as being attached 
or enclosed) is being deposited with the U.S. Postal Service on the date shown 
below with sufficient postage as First Class Mail, in an envelope addressed to: 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 



Dated: 



Signature: 




Docket No. 



104831-0002-103 
(PATENT) 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: 
Chang et al. 

Application No.: 10/657,383 Confirmation No.: 9375 

Filed: September 8, 2003 Art Unit: 1623 

For: METHOD FOR ENHANCING THE Examiner: L. C. Maier 
EFFECTIVENESS OF CANCER THERAPIES 



PETITION UNDER 37 CFR § 1.183 TO WAIVE 37 CFR § 1,64 

Commissioner for Patents 

P.O. Box 1450 

Alexandria, V A 22313-1450 

Dear Sir: 

Assignee respectfully submits this Petition Under 37 CFR § 1.183 to Waive 37 C.F.R. 
§ 1.64 in order to waive the requirement that originally-named inventor Yan Chang reexecute an 
oath or a declaration as one of the requirements for requesting a correction of inventorship for 
the instant application. 

A Written Consent is submitted herewith in which the Assignee, Prospect Therapeutics, 
Inc., consents to the addition of David Piatt as an inventor. In addition, a second Written 
Consent is submitted herewith in which the Assignee, Prospect Therapeutics, Inc., consents to 
the deletion of Vodek Sasak as an inventor. According to the MPEP § 203.01(H)(B), submission 
of the Written Consents should be sufficient for consideration of the this Petition. 

Nevertheless, the Petition would comply with the requirements set forth in MPEP § 
201.03, even if the Written Consents had not been obtained. A letter and documents were sent to 
Yan Chang on April 20, 2007, requesting that he sign the Supplemental Declaration to effect the 
correction of inventorship (Exhibits A and B). Dr. Chang had previously indicated to me in a 



10543955J 



-1- 



Application No.: 10/657,383 



104831-0002-103 



message on April 10, 2007 that he was "through" with Glycogenesys, Assignees predecessor, 
and did "not want to talk about [the instant application] anymore" (Exhibit C). After mailing the 
letter of April 20, Dr. Chang sent another message to me on May 1, which stated that "I don't 
have enough time to review [the documents you sent me] and I don't think I will be able to send 
them back to you in time. I am very busy [with] my day job and work with three kids during the 
evening" (Exhibit D). In view of the April 10 message, the May 1 message is taken to be a 
politely-worded refusal to sign the Supplemental Declaration. 

In addition, Dr. Chang previously stated in U.S. Application No. 95/000,074, which is an 
inter partes reexamination of the patent of which the present application is a continuation, that he 
did not disagree with the addition of David Piatt as an inventor and the deletion of Vodek Sasak 
as an inventor (Exhibit E). 

Based upon Assignee's Written Consents to the correction of inventorship, Dr. Chang's 
refusal to sign the Supplemental Declaration and his previous assent to the requested change in 
inventorship, Assignee requests that the U.S.P.T.O. waive the requirement that originally-named 
inventor Yan Chang reexecute an oath or a declaration under 37 C.F.R. § 1.64. 

The Commissioner is hereby authorized to charge the fee of $400.00 pursuant to 37 CFR 
1 . 1 7(f) to our Deposit Account 18-1945. The Commissioner is hereby authorized to charge any 
deficiency in the fees filed, asserted to be filed or which should have been filed herewith (or with 
any paper hereafter filed in this application by this firm) to our Deposit Account No. 18-1945, 
under Order No. 104831-0002-103. Please direct any questions arising from this submission to 
the undersigned at (617) 951-7615. 



Ropes & Gray LLP 
One International Place 
Boston, MA 02110 
Phone: 617-951-7615 
Fax: 617-951-7050 



Respectfully Submitted, 



Date: Mav 22. 2007 




Customer No: 28120 
Fish & Neave IP Group 
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BOSTON 



ONE INTERNATIONAL PLACE 



ROPES & GRAY LLP 



FISH & NEAVE IP GROUP 



NEW YORK 



PALO ALTO 



BOSTON. MA 02110-2624 



SAN FRANCISCO 



617-951-7000 



WASHINGTON, DC 



F 61 7-951 -7050 



www.ropesgray.com 



Exhibit A 



April 20, 2007 



David P. Halstead, Ph.D. 
(617) 951-7615 
dhalstead@ropesgray.com 



BY REGISTERED MAIL 
RETURN RECEIPT REQUESTED 

Yan Chang, Ph.D. 
79 Winter Street 
Ashland, MA 01721 

Re: United States Patent Application Number 10/657,383 

Dear Yan: 

We are enclosing a Declaration Under 37 C.F.R. 1.131 for your signature. This Declaration is 
largely identical to the Declaration you previously signed for the re-examination, which establishes that 
the invention involving GBC590B was made prior to March 27, 2001. The only addition we have made 
is in Paragraph 5, where we attempt to show the breadth of your conception when you made the 



We have enclosed a Supplemental Declaration for your signature and a copy of the pending 
claims for your reference. 

Please sign and return these Declarations to us by May 4, 2007. Please contact us if there are an) 
revisions you would like us to make in the Declarations before you sign them. Thank you very much for 
your cooperation and please do not hesitate to contact us if you have any concerns. 



David P. Halstead 
/JAF 

Enclosures 

cc: Mr. Joseph Grimm 

Matthew P. Vincent, Esq. 
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I hereby certify that this correspondence is being deposited with the U.S. Postal 
Service as First Class Mail, in an envelope addressed to: MS Amendment 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450, on the 
date shown below. 



Dated: 



Signature: , 



( 



Exhibit B 

Docket No.: 104831-0002-103 
(PATENT) 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of: 
Chang et al. 

Application No.: 10/657383 

Filed: September 8, 2003 

For: METHOD FOR ENHANCING THE 

EFFECTIVENESS OF CANCER THERAPIES 



Confirmation No.: 9375 
Art Unit: 1623 
Examiner: Maier, Leigh C. 



MS Amendment 
Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Declaration Under 37 C.F.R. § 1.131 of Yan Chang, Ph.D. and David Piatt Ph.D. 

Sir: 

We, Yan Chang, Ph.D. of Ashland, MA and David Piatt, Ph.D. of Newton, MA, hereby 
declare as follows: 

1 . We are the co-inventors of the above-mentioned patent which teaches and claims 
methods of enhancing the efficacy of cancer therapies. 

2. We completed the invention as described and claimed in the above-identified application 
prior to March 27, 2001. 

3. In support of this, we include herewith as Exhibit A a protocol design for a study, carried 
out at our direction, designed to test the efficacy of interferon-c£b (IFN-o2b), GBC590B, and 
combinations thereof in a pancreatic carcinoma xenograft mouse model. LFN-o2b is an oncolytic 
cytokine, and GBC590B is a modified pectin that comprises a polymeric backbone having side 
chains terminated by galactose or arabinose units. 

4. Exhibit B shows the results of this study. As can be seen, at the end of one week, the 
tumor size in all groups averaged 113-1 14 mg. However, as the experiment progressed, the 
average tumor size in groups receiving both GBC590B and interferon consistently lagged behind 
that of those receiving IFN or GBC-590 alone. By Day 18, the last date when all animals in these 
groups still survived, the mice receiving only IFN (Group 3) had tumors averaging 958.7 mg, 
while those receiving IFN with GBC-590 had tumors averaging 916.6 mg, 832.5 mg, and 906.9 
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mg, indicating that tumor growth was slower in these groups. At subsequent measurement times, 
after the death of some of the mice, the disparity increases dramatically, indicating that the 
combined therapy was particularly effective in slowing tumor growth in some of the mice. As 
then summarized in Exhibit C, administration of either therapy alone was insufficient to achieve 
a significant improvement in the lifespan (MDS, mean day of survival) of the test mice (i.e., the 
difference was within the margins of error), and no mice survived to the end of the experiment. 
In contrast, a combination of the therapies resulted in survival of some of the test mice, and in 
fact the combination allowed a lower dose of EFN-o2b to be used efficaciously. Indeed, two 
mice survived at lower doses of IFN-o2b (Groups 5 and 6) than at the dose that was, by itself, 
unable to achieve any significant benefit (Groups 3 and 4). Although the MDS does not show 
improvement, this number is calculated excluding the mice that survived (20% of the total test 
mice for groups 5 and 6). Accordingly, the results demonstrate that GBC590B enhances the 
efficacy of IFN-oSb, and in particular, enhances its ability to inhibit tumor growth. 

5. By the time of the study described above, it was generally known in the art that modified 
pectin binds galectins, such as galectin-3, through its galactose residues and that other galectin- 
binding carbohydrates would be expected to have similar biological activities. For example, an 
article by Piatt (an undersigned co-inventor of the instant application) and Raz ("Modulation of 
the Lung Colonization of B16-F1 Melanoma Cells by Citrus Pectin," Journal of the National 
Cancer Institute, 84: 438-442 (1992), Exhibit D) discusses a prior study showing that 
galactoside-binding lectins have been shown to mediate cell-cell adhesion and cell-extracellular 
matrix adhesion through carbohydrates containing terminal galactosyl residues. The article 
reports another prior study that liver metastasis of murine L-l sarcoma cells was inhibited by D- 
galactose and arabinogalactan. Based upon this prior work, the article evaluates molecules rich 
in galactoside residues for modulating tumor cell colonization in vivo. In addition, U.S. Patent 
No. 5,834,442 (Exhibit E), filed July 7, 1994 and issued November 10, 1998, states that it had 
been previously demonstrated that modified citrus pectin could interfere with cell-cell 
interactions mediated by cell surface carbohydrate-binding galectin-3 molecules. This patent 
then teaches that complex carbohydrates rich in galactoside residues, such as pectin, act as potent 
inhibitors of prostate carcinoma metastasis. Furthermore, U.S. Patent No. 5,681,923 (Exhibit F), 
filed October 6, 1995 and issued October 28, 1997, for which undersigned co-inventor Piatt is 
the sole inventor, discloses the sequence of galactose-specific binding polypeptides and the 
description of Figure 1 teaches that galactose bound to such polypeptides can be a simple sugar 
or a portion of a polysaccharide. Based on our knowledge of these facts and the results described 
in paragraphs 3 and 4, we expected that galectin-binding carbohydrates generally, particularly 
those containing terminal galactose moieties, would be useful in the invention. 

6. The results described in paragraph 4 were obtained in the United States through 
experiments performed by us in collaboration with researchers working under our direction, and 
were obtained in a report dated prior to March 27, 2001. The dates redacted from Exhibit B are 
all prior to March 27, 2001. 

7. We hereby declare that all statements made herein of our own knowledge are true and 
that all statements made on information and belief are believed to be true; and further that these 
statements are made with knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title XVIII of the United 
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States Code and that willful false statements may jeopardize the validity of this Application for 
Patent or any patent issuing thereon. 

Yan Chang 

Dated: Signature: 

David Piatt 

Dated: Signature: 
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PTO/SB/04 (07-06) 
Approved for use through 01/31/2007. OMB 0651-0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 



SUPPLEMENTAL 
DECLARATION FOR UTILITY 
OR DESIGN 
PATENT APPLICATION 
(37 CFR 1.67) 


Attorney Docket Number 


104831-0002-103 


First Named Inventor 


Yan Chang 


COMPLETE IF KNOWN 


Application Number 


10/657,383 


Filing Date 


September 8, 2003 


Art Unit 


1623 


Examiner Name 


L C. Maier 



I hereby declare that: 

Each inventor's residence, mailing address, and citizenship are as stated below next to their name. 

I believe the inventor(s) named below to be the original and first inventor(s) of the subject matter which is claimed and for which a 
p atent is sought on the invention entitled: 



METHOD FOR ENHANCING THE EFFECTIVENESS OF CANCER THERAPIES 



the specification of which 
| | is attached hereto 



(Title of the invention) 



OR 



fx] was filed on (MM/DD/YYYY) 
Application Number 



09/08/2003 



as United States Application Number or PCT International 



10/657,383 



and was amended on (MM/DD/YYYY) 



09/08/2003 
12/23/2003 
06/01/2004 
08/15/2006 



I hereby state that I have reviewed and understand the contents of the above-identified specification, including the claims, as 
amended by any amendment specifically referred to above. 

I acknowledge the duty to disclose information which is material to patentability as defined in 37 CFR 1.56, including for 
continuation-in-part applications, material information which became available between the filing date of the prior application and 
the national or PCT international filing date of the continuation-in-part application. 



I hereby claim foreign priority benefits under 35 U.S.C. 119(a)-(d) or (f), or 365(b) of any foreign application(s) for patent, 
inventor's or plant breeder's rights certificate^ ), or 365(a) of any PCT international application which designated at least one 
country other than the United States of America, listed below and have also identified below, by checking the box, any foreign 
application for patent, inventor's or plant breeder's rights certificate(s), or of any PCT international application having a filing date 
before that of the application on which priority is claimed. 



Prior Foreign 
Application 
Numbers) 


Country 


Foreign Filing Date 
(MM/DD/YYYY) 


Priority 
Not Claimed 


Certified Copy Attached? 
YES NO 








□ 


□ □ 








□ 


□ □ 








□ 


□ □ 








□ 


□ □ 



| | Additional foreign application numbers are listed on a supplemental priority data sheet PTO/SB/02B attached hereto. 



I hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being deposited with the U.S. Postal Service on 
the date shown below with sufficient postage as First Class Mail. In an envelope addressed to: Commissioner for Patents, P.O. Box 1450, 
Alexandria, VA 22313-1450. 

Dated: Signature: ( ) 
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PTO/SB/04 (07-06) 
Approved for use through 01/31/2007. OMB 0651-0032 
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE 
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 



SUPPLEMENTAL DECLARATION — UTILITY OR DESIGN PATENT APPLICATION 



Direct all correspondence to: X The address associated with Customer Number 



OR | | Correspondence address below 



28120 



Name 



FISH & NEAVE IP GROUP, ROPES & GRAY LLP 
Matthew P. Vincent 



Address 



One International Place 



City 



Boston 



State 



MA 



02110-2624 



Country 



us 



Telephone 



(617) 951-7000 



Email 



WARNING: 

Petitioner/applicant is cautioned to avoid submitting personal information in documents filed in a patent application that may 
contribute to identity theft. Personal information such as social security numbers, bank account numbers, or credit card 
numbers (other than a check or credit card authorization form PTO-2038 submitted for payment purposes) is never required by 
the USPTO to support a petition or an application. If this type of personal information is included in documents submitted to 
the USPTO, petitioners/applicants should consider redacting such personal information from the documents before submitting 
them to the USPTO. Petitioner/applicant is advised that the record of a patent application is available to the public after 
publication of the application (unless a non-publication request in compliance with 37 CFR 1.213(a) is made in the application) 
or issuance of a patent. Furthermore, the record from an abandoned application may also be available to the public if the 
application is referenced in a published application or an issued patent (see 37 CFR 1.14). Checks and credit card 
authorization forms PTO-2038 submitted for payment purposes are not retained in the application file and therefore are not 
publicly available. 

i hereby declare that all statements made herein of my own knowledge are true and that all statements made on information and 
belief are believed to be true; and further that these statements were made with the knowledge that willful false statements and 
the like so made are punishable by fine or imprisonment, or both, under 18 U.S.C. 1001 and that such willful false statements 
may jeopardize the validity of the application or any patent issued thereon. 



Name of Sole or First Inventor: 



[~^] A petition has been filed for this unsigned inventor 



Given 
Name 



Yan 



Family Name 
or Surname 



Chang 



Inventor's 
Signature 



Date 



Ashland 



Residence: City 



MA 

State 



United States of America 

Country 



us 



Citizenship 



Mailing 
Address: 



79 Winter Street 



Ashland 



City 



MA 

State 



01721 



ZIP 



United States of America 

Country 



Name of Second Inventor: 



j™] A petition has been filed for this unsigned inventor 



Given 
Name 



David 



Family Name 
or Surname 



Piatt 



Inventor's 
Signature 



Date 



Newton Center 

Residence: City 



MA 

State 



United Stats of America 

Country 



us 



Citizenship 



Mailing 
Address: 



12 Appleton Circle 



Newton 



City 



MA 

State 



02459 



ZIP 



United States of America 

Country 



□ 



Additional inventors or a legal representative are being named on the 



supplemental sheet(s) PTO/SB/02A or 02LR attached hereto. 
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10/657,383 
Response 

Express Mail Label Number: ED 697531439 US 
Date of Deposit: August 15, 2006 

Amendmen ts to the Claims- 

This listing of claims will replace all prior versions, and listings, of claims in the 
application. 



1. (Previously presented) A method for enhancing the efficacy of a therapeutic treatment 
for cancer in a patient, said therapeutic treatment being selected from the group consisting of: 
chemotherapy, radiation therapy, surgery, and combinations thereof, said method comprising the 
steps of: 

administering to said patient a therapeutically effective amount of a carbohydrate which 
binds to a galectin; and 

administering said therapeutic treatment to said patient. 

2. (Original) The method of claim 1, wherein said galectin is present on the cell surface 
of a tissue of said patient. 



3. (Previously presented) The method of claim 1 , wherein said carbohydrate binds to 
galectin- 1 or ga]ectin-3. 



4. (Previously presented) The method of claim 1, wherein said carbohydrate comprises a 
polymeric backbone having side chains dependent therefrom, said side chains being terminated 
by a galactose or arabinose unit 

5. (Previously presented) The method of claim 1, wherein said carbohydrate comprises a 
substantially demethoxylated polygalacturonic acid which is interrupted with rhamnose residues. 

6. (Cancelled) 

7. (Previously presented) The method of claim 1, wherein said carbohydrate comprises a 
branched carbohydrate. 
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Response ' ' " 1 . ' 

Express Mail Label Number: ED 697531439 US 
Date of Deposit: August 1 5, 2006 

8. (Previously presented) The .netted of claim 1, wherein said carbohydrate comprises a 
modified pectin. 



9. (Original) The method of claim 8, wherein said modified pecrin comprises a nH 
modified pectin. 



10- (Original) The method of claim 9, wherein said modified pectin comprises an 
enzymatically modified pectin. 

11. (Original) The method of claim 8, wherein said modified pectin comprises a 
thermally modified pectin. 



12. (Original) The method of claim 8, wherein said modified pectm comprises a 
modified citrus pectin. 



13. (Previously presented) The method of claim 1, wherein said carbohydrate has a 
molecular weight of at least 300 dalton. 

14. (Previously presented) The method of claim 1, wherein said carbohydrate has a 
molecular weight in the range of 300-2,000 dalton. 

15. (Original) The method ofclaim 8, wherein said modified pectin has a molecular 
weight in the range of 1 -50 kilodalton. 

16. (Original) The method ofclaim 8, wherein said modified pectin has a molecular 
weight in the range of 1 - 1 5 kilodalton. 

17. (Original) The method ofclaim 8, wherein said modified pectin has a molecular 
weight of approximately 10 kilodalton. 
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Response 

Express Mail Label Number: ED 697531439 US 
Date of Deposit: August 15, 2006 

18. (Previously presented) The method of claim 1, wherein said step of administering 
said carbohydrate to said patient comprises injecting said carbohydrate into said patient. 

19. (Previously presented) The method of claim 1, wherein said step of administering 
sa,d carbohydrate to said patient comprises orally administering said carbohydrate to said 
patient. 

20. (Previously presented) The method of claim 1, wherein said step of administering 
saad carbohydrate to said patient comprises administering said carbohydrate prior to 
administering said therapeutic treatment to said patient. 

21. (Previously presented) The method of claim 1, wherein said step of administering 
sa,d carbohydrate to sa ld patient comprises administering said carbohydrate to said patient after 
said therapeutic treatment is administered to said patient. 

22. (Previously presented) The method of claim 1, wherein said carbohydrate is 
administered concomitant with said therapeutic treatment. 

23. (Previously presented) A method for enhancing the efficacy of a therapeutic 
treatment for cancer in a patient, said therapeutic treatment being selected from chemotherapy, 
rad iat ,on therapy, surgery, and combinations thereof, said method comprising 

administering to said patient a therapeutically effective amount of a carbohydrate 
which binds to a galectin; and 

administering said therapeutic treatment to said patient, 

wherein said carbohydrate comprises polymeric backbone having side chains dependent 
therefrom. 



24. (Previously presented) The method of claim 23, wherein said polymeric backbone 
comprises homopolymer. 
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Response ■ * 

Express Mail Label Number: ED 697531439 US 

Date of Deposit: August 1 5, 2006 

25. (Previously presented) The method of claim 23, wherein said carbohydrate binds to 
galectin-3. 



26. (Previously presented) Hie method of claim 23, wherein said carbohydrate is a 
naturally occurring carbohydrate or a modified product thereof. 

27. (Previously presented) A method for enhancing the efficacy of a surgical treatment 
for cancer in a patient, said method comprising 

administering to said patient a therapeutically effective amount of a carbohydrate 

comprising a polymeric backbone having side chains dependent therefrom, said 
side chains being terminated by a galactose or arbinose unit, and administering 

surgery to said patient. 

28. (Previously presented) A method for enhancing the efficacy an oncolytic 
chemotherapeutic in a patient, said method comprising 

administering to said patient, prior to or concomitant with said oncolytic 

chemotherapeutic, a therapeutically effective amount of a carbohydrate 
comprising a polymeric backbone having side chains dependent therefrom, said 
side chains being terminated by a galactose or arabinose unit, and 
administering said oncolytic chemotherapeutic to said patient. 
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Combination Therapy 
Fecker, Jesse A. 
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Exhibit C 



From: Haistead, David P. 

Sent: Thursday, May 17, 2007 1 1 :05 AM 

To: Fecker, Jesse A. 

Subject: FW: Combination Therapy 



From: Haistead, David P. 

Sent: Tuesday, April 10, 2007 5:57 PM 

To: josgrimm@verizon.net 

Cc: Laporte, Claire 

Subject: FW: Combination Therapy 

Dear Joe, 

I thought I should bring this to your attention. Not sure if this would mean we'd have trouble getting things 
signed. I'm sure, if need be, that his employment contract and/or the assignment documents he's signed, would 
obligate him to cooperate with us, although it's possible he may need to be paid something for the time and effort. 
If you can smoothe this over, that would be great. 

I did manage to speak with Ron Citkowski today; nothing of note, though. I look forward to any contact 
information you may have for Vodek Sasak. 

Regards, 
David 



From: Yan Chang [mailto:yanchang@comcast.net] 

Sent: Tuesday, April 10, 2007 5:53 PM 

To: Haistead, David P. 

Subject: RE: Combination Therapy 

Hi David, 

I am through with Glycogenesys and GCS-100 and I don't want to talk about it anymore. 
Yan 



From: Haistead, David P. [mailto:David.Halstead@ropesgray.com] 
Sent: Tuesday, April 10, 2007 3:45 PM 
To: yanchang@comcast.net 
Subject: Combination Therapy 



Dear Yan, 

Do you have a moment to talk sometime soon (hopefully in the next day or so) about the combination case? It 
should be a pretty brief call. 

Thanks, 
David 



5/21/2007 
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Exhibit D 

Fecker, Jesse A. 

From: Halstead, David P. 

Sent: Tuesday, May 01 , 2007 9:1 5 AM 

To: 'Joe Grimm' 

Cc: , srlpatents@aol.com'; Fecker, Jesse A. 
Subject: FW: Combination Therapy 

Dear Joe, 

If you can do anything to smoothe this over, that would be great. If not, we'll do what we can with the resources 
we have.... 

Thanks, 
David 



From: yanchang@comcast.net [mailto:yanchang@comcast.net] 

Sent: Tuesday, May 01, 2007 8:29 AM 

To: Halstead, David P. 

Subject: Re: Combination Therapy 

Hi David, 

How are you doing? I have received the package you sent me, but I don't have enough time to review 
them and I don't think I will be able to send them back to you in time. I am very busy for my day job and 
work with three kids during the evening. 

Yan 



Original message 

From: "Halstead, David P." <David.Halstead@ropesgray.com> 

Dear Yan, 

Do you have a moment to talk sometime soon (hopefully in the next day or so) about the combination 
case? It should be a pretty brief call. 

Thanks, 
David 



5/7/2007 



12/16/2805 13:55 6174220F"- 



GLVCO GENESYS 



Exhibit E 



Patent No.: 6680306 



I hereby canity that this correspondence Is being deposited with the United 

i . ?^55? 10 !? a " ao P : ,mw PartBS Reexamination. Central ReexamSalion 
Unit, Ofltee of Patent Uegal Administration. US. Patent & IMrakOftteM 
Bex 1450. Alexandria. Virginia 22J13-14S0 on the date Mumftm 



Dated: 




(M 



io DlPalma) 



Docket No.: GLYO-P01-002 

Docket No.: GLYO-P01-002 
(PATENT) 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Reexamination Control No.: 95/000,074 

Filed: January 31, 2005 

Patent No: 6,680,306 

Issued: January 20, 2004 

For: Method for Enhancing the 

Effectiveness of Cancer Therapies 

Mail Stop: Inter Partes Reexamination 
Central Reexamination Unit 
Office of Patent Legal Administration 
U.S. Patent & Trademark Office 
P.O. Box 1450 

Alexandria, Virginia 223 1 3-1 450 



Patentee: Chang etal. 

Patent Owner: GlycoGenesys, Inc. 

Attorney Docket No. GLYO-P01-002 



Art Unit: 
Examiner: 



1623 
L, Maier 



Dear Sir: 



Sir: 



STATEMENT OF YAN THANK 



I, Van Chang, residing at 79 Winter Street, Ashland, MA, hereby state that T agree with 
the removal of Vodek Sasak and with the addition of David Piatt as inventors in the above- 
identified patent. 

The undersigned declares further that all statements made herein of his own knowledge 
are true and all statements made on information and beliefs are believed to be true; and further 
that these statements are made with the knowledge that willful false statements and the like so 
made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such wiKftl false statements may jeopardize the validity of the 
application and any patent issuing thereon. 

Date: /j//6/x0a£- 




1 



I hereby certify that this paper (along witn any paper referred to as being attached 
or enclosed) to being deposited with the U.S. Postal Service on trie date shown 
below with sufficient postage as First Class Mail, in an envelope addressed to: 
tonrtmisslonerfor Patents, P.O. Box 1450, Alexandria, VA 22313-1460. 



Signature: 



Docket No.: 10483 1-0002- 103 
(PATENT) 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re Patent Application of: 
Chang et al. 



Application No.: 10/657,383 



Confirmation No.: 9375 



Filed: September 8, 2003 



Art Unit: 1623 



For: METHOD FOR ENHANCING THE 

EFFECTIVENESS OF CANCER THERAPIES 



Examiner: L. C. Maier 



WRITTEN CONSENT OF ASSIGNEE IN CORRECTION OF 
INVENTORSHIP UN DER 37 CFR IMtwMSi 



Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Dear Sin 

Prospect Therapeutics, Inc. is the Assignee of the entire right, title and interest in the above- 
referenced patent application and hereby consents to the addition of David Piatt as an inventor in the above- 
referenced application. 

A Statement under 37 CFR 3.73(b) is being filed concurrently with this written consent 



Respectfully submitted, 




Date: 



SIC 2/-P~? 



10376788J 
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PTO/SB/96 (12-03} 
Approved for use through 07/31/2008. OMB 0851 -0031 
ih**f*h*D«s**^o^.^ A-w-^e ^ U.8. Patent and Trademark Office; U.S. DEPARTMENT OP COMMERCE 

unoer tne Paperwork Retfactfan Act of 19QS, no person* a re reqdred to respond to a collection of Information wtosa fc displays avaMOMB oontrot number 



STATEMENT UNDER 37 CFR 3.73ihl 
Applicant/Patent Owner Chang et aL 



Application No./Patent 

No7Control No.: 107857.383 . Filed/Issue Date: September 8. 2003 



Entitled: METHOD FOR ENHANCING THE EFFECTIVENESS OF CANCER THERAPIES 



-as Prospect Therapeutics. Inc. ,a Corporation 

<rurne or Assignee) (Type of Aw.gnee, e.g., corporation, partnership, unK/arstty, government agency, etc.) 

states that it is: 

1- [7] the assignee off the entire right, title, and interest; or 

2. □ an assignee of less than the entire right, title and interest. 

(The extent (by percentage) of its ownership Interest is %) 

In the patent application/patent Identified above by virtue of either: 

A. n An assignment from the Inventor(s) of the patent application/patent identified above. The assignment 

was recorded in the United Stales Patent and Trademark Office at Reel 

Frafno i or a true copy of the original assignment Is attached. 

OR 

B, fx] A chain of title from the inventors), of the patent application/patent identified above, to the current 

assignee as follows: 

1 - Fronn: Chano et al. To: GlycoGenesys. Inc. 

The document was recorded In the Unrted States Patent and Trademark Office at 
Roel 01 6 652 , Frame 0688 , or for which a copy thereof is attached. 

Mark G. DeGiacomo, Chapter 7 Marlborough Research and 

2 > From: Trustee of GIvcoGenesvs, Inc. To: Development Inc. 

The document was recorded In the United States Patent and Trademark Office at 

Reel 01*177 , Frame 0643 , or for which a copy thereof is attached. 

Marlborough Research and 

3 * From: Development Inc. To: Prospect Pharmaceuticals. Inc. 

The document was recorded In the United States Patent and Trademark Office at 

Reel — . F rame 0374 , or for which a copy thereof Is attached. 

4 « From: Prospe ct Pharmaceuticals, Inc. To: Prospect Therapeutics , \ryr r 

TMe document was recorded in the United States Patent and Trademark Office at 

Reel 016917 .Frame 0395 , or for which a copy thereof is attached 

Additional documents In the chain of title are listed on a supplemental sheet. 

As required by 37 CFR 3.73<b)(1)(I). the documentary evidence of the chain of title from the original owner 
JS^**! fln *° Wat ' or concurro ««y 1* bdng, submitted for recordation pursuant to 37 CFR 3.1 1 . 
[NOTE: A Beparato copy (f.e., a true copy of the original assignment document^)) must be submitted to 
^Kjnment £Mston In accordance with 37 CFR Part 3, to record the assignment In the records of the USPTO. 
see WPEP 302.08] 

The underslgrfld (whose tWarts supplied below ) is authorized to act on behalf of the assignee 



Signature ~ Date 
Joseph Grimm (617) 640-6 406 



Printed or Typed Name Telephone Number 
President 



Title 



Sffi^S^lSS ^^l^^^^^^^^n^ 1 ^ attached or endoeed) b being deposited with the U.S. Postal Service on 
AtoandrfaT^ 2^3^1450 8 m amwl0 "* to: Commissioner for Patents. P.O. Box 1460. 
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